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PROGRESS OF THE CHOLERA. 

In Asia and Russia the cholera has carried off many 
thousands of poor people, chiefly by reason of the filth 
in which the victims lived and the lack of proper medi- 
eal treatment. In Europe the disease made no alarm- 
ing progress, except in Hamburg, where it was brought 
from Russia, and, owing to the dirty condition of the 
town and the supineness of the authorities in adopting 
proper sanitary measures, the advance of the disease 
became rapid and ominous. The tenement house 
dwellers especially suffered, and it is said upward of 
ten thousand of them succumbed. Hamburg is no- 
torious for its crowded and filthy tenements. 

As soon as the disease appeared in Hamburg prompt 
precautions were taken at nearly all other European 
seaports and principal cities to prevent the spread of 
the disease. These efforts were successful, and the 
progress of the pest appears to have been effectually 
stopped. Such great citie: as London, Paris, Berlin, 
Vienna, although in direct communication with Ham- 
burg and Antwerp, suffered but little. The few cases 
that occurred were immediately isolated, and suitable 
preventives extensively used. 

It is a peculiarity of this disease that its spread may 
be readily checked and controlled by the early adoption 
of intelligent precautionary means and regulations. In 
New York due notice was received of the probable ap- 
proach of the pest, and vessels: arriving from infected 
ports were promptly quarantined. Steamers from 
Hamburg were rigidly guarded ; the passengers were 
transferred to salubrious landing places, and wherever 
any sign of the disease appeared the case was at once 
isolated and skillfully treated. The result was the dis- 
ease did not pass the quarantine grounds, and the 
great city remained exempt. New York at the present 
time is the healthiest large city in the country. 
et -6 - 

CHOLERA AND SOME INDICATIONS FOR ITS 
MANAGEMENT. 

Considered in detail, the chief symptoms of this mal- 
ady may be outlined as follows : 

(1) Purging of a peculiar flocculent, rice water kind. 

(2) Copious vomiting, at first with tinges of bile, per- 
haps, but later of thin, colorless and odorless fluid. 

(3) Severe cramps in the lower extremities and abdo- 
men, rendering the muscles hard and tense. 

(4) Sometimes, in the early stage, albuminuria fol- 
lowed by complete suppression of urine. 

(5) Diminished circulation and impeded respiration, 
causing intense prostration, with icy coldness of sur- 
face of the body, of the hands, the tongue and even 
the breath; perhaps, also, oppression and pain in the 
region of the heart. 

(6) Frequently, noises in the ears, dimness of sight, 
and deafness. 

(7) Marked depression of temperature, notwith- 
standing which the sufferer usually complains of op- 
pression and prefers to lie uncovered; generally, too, 
both during collapse and reaction, the thermometer in 
recfum registers three or four degrees higher than in 
the axilla, and the latter is at least one degree lower 
than in the mouth. 

The lividity and blueness of the lips and surface of 
the body generally is remarkable; at the same time 
the skin becomes shriveled and bedewed with death- 
like dampness. The sharp pinched appearance of the 
features, the muddy complexion, and the sinking of 
the eyeballs, with flattening of the cornes, are so char- 
acteristic as to give rise to the designation facies chol- 
eratica. There is also alteration of the voice, which 
becomes whispering, hollow, and unnatural, owing to 
diminished volume of air in the lungs. 

As the malady progresses, there is a gradual lessen- 
ing of respiration, and, coincidentally (or nearly so), 
diminution or absolute disappearance of the pulse, 
the action of the heart being almost or quite in- 
audible. Finally, there is complete arrest of circula- 
tion. Death may oecur any time from three to twenty- 





is | four hours after the first inception of the malady, 


depending upon the nature and severity of the attack, 
ete. But those that survive to the latter period 
frequently recover, often mending with wonderful 
rapidity. 

An attack may be ushered in or preceded by a slight 
attack of diarrhwa; consequently, during an epidemic 
any looseness of the bowels is sure to be regarded with 
suspicion. Nevertheless, the disease not infrequently 
asserts itself without any form of premonition or 
warning. It may be borne in mind, however, that all 
diarrheic or dysenteric discharges that occur during 
an epidemic are not necessarily choleraic. At such time 
there is always prevalent an intestinal flux that is 
distinct from cholera, and presents characteristics 
varied from simple diarrh@a up to cholerine; and it is 
of importance to discriminate between the two. The 


1386 | less formidable complaint presents alvine evacuations 


possessed of more or less consistency and tendency to 
formation, and, moreover, have in greater or less de- 


charges of cholera, on the contrary, are odorless and, 
chiefly made up of large quantities of watery 


colorless, 
wwe | fluid holding in suspension flocculent matters (flakes 





which rice has been boiled, colorless, with shreds of 
albuminous matter derived from the cereal. 

What the poison of cholera may be is still a moot 
question, and Koch’s assertion it depends upon or re- 
sides in the comma bacillus is far from being conclusive. 
The symptoms that usher in a seizure indicate a form 
of poisoning so obviously, that the chief upholders of 
the bacillar theory have been compelled to hesitate 
and even inquire whether, after all, some ptomaine or 
other alkaloid may not be the specific virus. Finally, 
Drs. Lewis and Cunningham, of the army medical 
school at Netley, England, have shown the bacillus of 
Koch is constant in the mouth and throat of healthy 
persons; and though Koch rejoined his bacillus 
differed in size and shape, the accurate measurements 
undertaken by these gentlemen, in conjunction with 
Arthur E. Brown (and verified by Sir William Aitkin), 
and the reaction of the same to staining fluids, prove 
the precise contrary ; again, though cholera fluid may 
be boiled and disinfected to the complete extermina- 
tion of all bacilli, yet it fails to lose its characteris- 
tie infectious and toxie properties (Aitkin, Lewis, 
Cantani, Klebs). It is evident, then, the bacillus of 
Koch is not per se a cause; and time has only con- 
firmed the utterance of Trichum, a propos of this mi- 
crobe, that the purported discovery no more definitely 
settled the question of cholera than knowledge of the 
bacillus of tuberculosis will terminate pulmonary con- 
sumption. 

It is certainly folly to prate of curing cholera when 
the very principles which should be a guide to treat- 
ment are undecided, antagonistic, and devoid of phy- 
siological basis. To this hour, among many—the ma- 
jority, in fact—the question is mooted whether re- 
covery depends upon persistence of the intestinal 
evacuation, or upon its suppression. That patients 
have recovered and do recover, under all kinds of 
treatment, often widely different and aggressively an- 
tagonistic, must be universally acknowledged. In nine- 
teen cases out of twenty the remedies prescribed by 
mouth or by enema are returned unaltered in the vomit 
or the stool, else mingle with the fluids in stomach 
or bowels without being absorbed until the crisis is 
over, when they are very apt to prove mischievous. 

Prior to the last epidemic in England, there were 
few practitioners who did not believe it a duty to 
check the so-called premonitory diarrhea with as- 
tringents and opiates, and reports of thousands of 
eases might be collected wherein medical men 
believed that by this method they prevented the 
development of the stage of collapse, though it is 
plainly apparent the theory upon which such practice 
is based is very far from infallible. Further, the whole 
subject has been so complicated by the publication of 
immature hypotheses and extravagant conceits, and 
the views held by different individuals seeing the 
same class of cases in the same institution are so op- 
posite, it seems difficult to form any trustworthy 
opinion. Physicians only after each epidemic learn 
the lessons they taught and the principles they incul- 
cated with so great care and energy were possessed of 
no real value—in reality had a mischievous tendency. 
Taking these circumstances into consideration, the 
bewildered practitioner may well ask, ‘‘ What shall be 
done ?” 

It is strongly advised to scout all extravagant plans 
of treatment and not worry the sufferer with nauseous 
remedies that, to say the least, have time and again 
proved utterly useless. First, isolate him, as far aa 
possible, securing at the same time a plentiful supply 
of fresh air. Next, see that his drinking water is pure, 
particularly that it has not been drawn from or pol- 
luted by any sewer, or sink, or river that is or has 
been used as a cesspool. For obvious reasons, the rain 
barrel is safer than the well. Empty the sick room of 
all superfluous furniture, of curtains, carpets, etc., 
covering the floor and neighboring passages with saw- 
dust or sand, wet with some disinfectant fluid, such 
as dilute solution of aluminum acetate or Labarraque’s 
solution; and when removed, the same should be 
wholly burned or purified by fire. Sulphurous acid 
gas may also be used for fumigation purposes. All 
excreta invariably must be received in earthen pans 
containing strong disinfectant fluid, and at once cre- 
mated or buried—certainly not thrown into drains, 
sewers or stream. Finally, the soiled body and bed 
linen should be soaked in an antiseptic solution (solu- 
tion of corrosive sublimate, if desired), or in boiling 
water containing some disinfecting powder and after- 
ward washed with carbolic soap. Better if they, too, 
should be burned. 

It need scarcely be added, the importance to the 
community of the preventive methods just outlined 
against infection can scarcely be exaggerated. 

An attack of diarrhea must on no account be ne- 
glected. The sufferer should at once be sent to bed, 





kept quiet, carefully nursed, and allowed to drink 
freely of soda water, plain, pure ice water, cold coffee, 


us | gree the characteristic odor of fecal matter ; the dis-| ,or milk and water, as often as thirsty; either cold or 


warm tea is quite prone to provoke or increase nau- 
sea when there is a choleraic tendency. Farinaceous 
foods, with well salted beef or mutton broth, may be 


of mucus), hence the likening to rice water—water in’ taken as demanded or desired. Poultices may be ap- 
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plied to abdomen for relief of pain, or, better still, half 
a dozen thicknesses of flannel saturated with a mixture 
of chloroform and alcohol (one to twelve) and covered 
by oiled silk or rubber cloth to prevent evaporation. 

Any suggestion of sinking or faintness may be con- 
trolled by gentle stimulation, but all drugs having a 
tendency to either encourage or repress looseness of 
bowels are best avoided. In the stage of collapse 
efforts are to be directed toward the restoration of ani- 
mal heat; friction, turpentine stupes, sinapisms, dry 
and hot flannels and blankets, hot bottles to feet and 
sides, ete., here may find useful places; likewise re- 
course may be had to enemata of hot water contain- 
ing small quantities of potassium chlorate or of com- 
mon salt. While there seems to be a prejudice on the 
part of medical men against warm baths, Dr. Tanner 
states as a fact that in 1866, at the London Hospital, 
prolonged immersion at temperature from 98 to 104 
degrees Fah. certainly did no harm, while it “fre- 
quently proved so grateful it was difficult to get the 
patient out of the water.” 

To relieve the thirst, weak saline lemonade contain- 
ing chlorate of potash and other salts has often been 
preferred to plain water, and if the arguments which 
at first sight seem strong in favor of allowing such 
drinks are unsound, still nothing can be alleged against 
the practice. During the whole of the third stage, the 
recumbent posture is strictly to be maintained, the 
patient being lifted on a sheet and blanket into the 
bath, if one be given. 

With reference to other medication, it may be fairly 
said that the chances of recovery are probably lessened 
by the use of astringents, opiates and alcoholic drinks 
in general, and the evidence in favor of the opposite 
course—use of emetics, purgatives, etc.—is very far 
from being satisfactory. 

Be the origin of cholera what it may, miasmatic, 
ptomainic, bacillar, telluric or meteorologic, its neu- 
rotic character is most plainly manifest. As far back 
as the time of Cullen, the malady was classed in the 
‘‘order Neuroses, class Spasms.” Sir Henry Macor- 
mac, who had extended experience in the epidemic of 
1884 in Ireland, regarded it as provoked by a lesion of 
the abdominal sympathetic system, a view ably cor- 
roborated by Charles Lever, and subsequently upheld 
by Sedgwick, Johnson, Claude Bernard, D’Arsonval, 
the elder Chirmac, Pisani, Cannatacci, Michael Fos- 
ter, and especially Alexander Hackin. The influence 
of the nervous system is most clear, both in subjective 
and objective symptoms. The vomitings and numer- 
ous stools evidently result from either a paralyzed or 
hyperesthetic abdominal sympathetic, two conditions 
that, apparently antagonistic, are physiologically the 
same, differing only in degree, the latter depending 
upon the intensity of the poisoning; the crises, cramps, 
vertigo, anxiety, spasms and tremblings, also are of 
neural origin. Further, the entire series of symptoms 
are precisely parallel in the toxic manifestations of 
certain cadaveric alkaloids, and alsoof muscarin (both 
a cadaveric and vegetable derivative), one of the most 
powerful nerve poisons known. Finally, the rapid 
deaths due to so-called cholera sicca (dry cholera), 
which are observed during epidemics and in patients 
which have previously enjoyed good health, can only 
result from powerful influences brought to bear upon 
certain nerve centers, since they are for the most part 
preventable by the use of remedies that have direct 
influence upon the solar plexus, notably hydrocyanic 
acid, alone or in combination with chloroform. 

The practical application of an admitted physiologi- 
cal and pathological principle, and the discovery of 
the constant relation of cause and effect, suggest the 
idea of a well defined law in this affection. It is, more- 
over, to the sympathetic system that must be referred 
the depression of the functions of respiration and cir- 
culation, which constitute the gravest factors in cho- 
lera; therefore, in antagonism of the sympathetic is 
afforded a key to rational, physiological treatment. 

The fact may be recalled that the pneumogastric 
(vagus) is an inhibitory nerve, and possesses an action 
antagonistic to that of the sympathetic on the heart; 
that it unites with the latter in forming three plexuses 
—pharyngeal, cardiac, and solar. By stimulating the 
sympathetic part of the heart, its contractions are 
augmented, but by acting thus on the vagus, it is pos- 
sible to arrest the heart in full diastole. The stimu- 
Jation of the vagus then gives rise to an important 
indication, namely, the re-establishment of the cardio- 
inhibitory functions of this nerve, which are evidently 
absent in cholera. By so doing, the violent contrac- 
tions and palpitations will cease; the energies of the 
heart cavities, especially those of the left side, are re- 
stored, and the congestion of the pulmonary and cu- 
taneous systems disappears. Simon and others have 
shown that in cholera the left side of the heart is gen- 
erally emptied, while the right side is distended and 
filled with blood; Sieluna and Bruce, performing autop- 
sies on patients who succumbed at Malta during the 
epidemic of 1877, always discovered the cavities of the 
left heart empty, and those of the right filled with 
blood; and George Budd (in Medical Chronicle, vol. 
xxi.) notes concentric hypertrophy in all cases of sud- 
den death from cholera, and, moreover, cites the expe- 
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rience of M. Jackson, who, in 1832, observed the hearts 
of persons who succumbed to this disease often pre- 
sented hypertrophy of the left ventricle. 

In all attacks of cholera, then, regardless of stage, the 
first indications are to stimulate the vaso-inhibitory 
apparatus and antagonize the sympathetic, especially 
its solar plexus, by sedation, by reflex, or both. The 
remedies most available for such purposes are, in crder: 
1, hydrocyanic acid; 2, chloroform ; 3, Indian hemp; 
4, morphine. Happily we have these all, with capsi- 
cum added, in the combination entitled chlor-anodyne, 
a preparation that is not alone an improvement upon 
the old proprietary chlorodyne, but by the dropping 
of certain inert and nauseous ingredients is likewise 
far less antagonistic to a sensitive or irritated stomach. 
The action of this fluid is in a measure dual, in that it 
allays the irritation induced by poisoning of the sym- 
pathetic, and at the same time stimulates the vaso-in- 
hibitory apparatus, thereby relieving the spasmodic 
congestion of the arterioles that leads to oppression 
and depression of both cardiac and pulmonary func- 
tions, The preparation is still further available, in 
that it is intensified by the powerful revulsive effect of 
the contained capsicum. 

Next, if chlor-anodyne is insufficient, the sympathetic 
may be further and more powerfully antagonized by 
stimulation of the pneumogastric as advocated by Dr. 
Alexander Hackin, and so successfully employed in 
Malta during the epidemic of 1887. Three preparations 
are available for this purpose : one, an essence of mus- 
tard oil; another, equal parts of saturated tinctures of 
ginger and capsicum ; finally, the epispastic liquor of 
the British Pharmacopeia (percolation of five parts 
cantharides with twenty parts acetic ether) ; and these 
should be applied freely over the branches of the pneu- 
mogastric in the neck—in front, beneath and behind 
the ear, covering three inches of surface, preferably on 
the right side (Coleman having demonstrated the right 
vagus commands the smaller intestines). If the case 
be one of extreme urgency, the liquid may be applied 
underneath the eye, and, if desired, both right and left 
vagi excited. The effect is almost instantaneous, and 
all morbid phenomena, if mitigated at all, are usually 
annihilated before vesication can take place. With 
the first two preparations vesication may generally be 
avoided ; but in cases of extreme collapse the epispas- 
tic liquid should receive entire preference, chlor-ano- 
dyne being at the same time given by the mouth in 
sirup or on sugar, in full doses of 30 minims. By de- 
veloping the inhibitory power of the vagus, vomiting, 
purging, and cramps are rapidly arrested, the pulse 
regains its power, bodily temperature is increased, and 
the patient speedily falls asleep. 

According to Prof. Pisani, Chief of the Health Ser- 
vice of Malta, cholera made its appearance in that 
island on the 25th of July, 1887, and the mode of treat- 
ment outlined above was begun on the 8ist of the fol- 
lowing August. In his report to the government he 
remarks: ‘‘ The amelioration was very rapid.” 

Dr. Inglott, Surgeon of Zabbor Hospital, says: “It 
has often succeeded in the gravest cases where other 
treatment had proved futile, not only in my hands but 
also in those of my friend Dr. Cannatacci, of Zeitum 
Hospital. We worked together, and every day ex- 
changed observations on this important subject. This 
treatment often gave us astonishing results, and my 
sincere conviction is that thereby we were enabled to 
save many patients from death. I recall, among others, 
that of a poor child of eight years, who was so cold 
there seemed to be no hope; all tried remedies had 
proved useless, and when I saw him in the morning he 
was dying ; in the afternoon he was convalescent, and 
all this had been accomplished by profound anta- 
gonism of the sympathetic.” 

These observations require no special comment, and 
it would be useless to dwell on the importance of rapid- 
ity of treatment in an affection where moments are so 
precious. The sleep which the revulsive fluid (ex- 
ternally) secures in connection with chlor-anodyne (in- 
ternally) and the re-establishment of a balance between 
circulation and respiration, tend not only rapidly to 
abort the malady, but also to oppose the typhic con- 
dition or secondary fever that frequently is a conva- 
lescent sequel. 

After all, the treatment of maladies is part of their 
pathology ; the nature, the power of the remedy, and 
the modifications that follow its action are the surest 
guarantees of the character and tendency of the dis- 
ease. 
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Novel Geological Ideas, 

The presidential address before the British Associa- 
tion, Section C, of Prof. C. Lapworth, LL. D., concludes 
as follows : 

The account of the simple rock-fold I have already 
given you is of the most elementary kind. It presup- 
poses merely the yielding to tangential pressure from 
front and back, combined with effectual resistance to 
sliding. But in the layers of the earth crust there is 
always, in addition, a set of tangential pressures theo- 
retically at right angles to this. The simple fold be- 
comes a folded fold, and the compound septum twists 
not only vertically but laterally. On the surface of 
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the globe this double set of longitudinal and transverse 
waves is everywhere apparent. 
detailed disposition of our lands and our waters, for 
our present coastal forms, for the direction, length, and 
disposition of our mountain ranges, our seas, our plains, 
and lakes. The compound arch becomes a dome, its 
complementary trough becomes a basin. 
tions and depressions, major and minor, are usually 
twinned, like the twins of the mineralogist, the com- 
plementary parts being often inverted, and turned 
through 180° (compare Italy with the Po-Adriatic de- 
pression). 
ing downward swirl. The whole surface of our globe 
is thus broken up into fairly continuous and paired 
masses, divided from each other by moving areas and 
lines of mountain making and crust movement, so that 
the surface of the earth of the present day seems to 
stand midway inp its structure and appearance between 
those of the sun and the moon, its eddies wanting the 


They account for the 


The eleva- 


Every upward swirl and eddy has its answer- 


mobility of those of the one and the symmetry of those 
of the other. In the geology of the earth crust, also, 
the intercrossing of the two sets of foids, theoretically 
at right angles to each other, gives rise to effects equally 
startling. It lies at the origin of the thrust plane or 
overfault, where the septal region of contrary motion 
in the fold becomes reduced to, or is represented by, a 
plane of contrary motion. It allows us to connect to- 
gether under one set of homologies folds and faults. 
The downthrow side of the fault answers to the trough, 
the upthrow side to the arch, of our longitudinal fold; 
while the fault plane itself represents the septal area 
reduced to zero. The node of the fault, and the alter- 
nation and alteration of throw, are due to the effects 
of the transverse folding. 

These transverse folds of different grades, which af- 
fect different layers of the earth crust differentially, ac- 
count also for the formation of laccolites, of granitic 
cores, and of petrological provinces; and they enable 
us also to understand many of the phenomena of meta- 
morphism. 

Of the folds of the third order | shail here say no- 
thing ; but I must frankly admit that the prima! cause 
of all this tangential movement and folding stress is 


still as mysterious to me as ever. I incline to think 
that it is due to many causes—tida! action, sedimenta- 
tion, and many others. I cannot deny, however, that 
it may be mainly the result of the contraction in dia- 
meter of our earth, due to the loss of its original heat 
into outer space. For everywhere we find evidences of 


symmetrical crushing of the earth crust by tangential 
stresses. Everywhere we find proofs that different lay- 
ers of that crust have been affected differentially, and 
the outer layers have been folded the most. We seem 
to be dealing not so much with a solid globe as with a 
globular shell composed of many layers. 

Is it not just possible after all that, as others have 
suggested, our earth is such « hollow shell, or series of 
concentric shells, on the surface of which gravity is at 
a maximum, and in whose deepest interior it is non- 
existent? May this not be so also in the case of the 
sun, through whose spot-eddies we possibly look into a 
hollow interior? If so, perhaps our present nebule 
may also be hollow shells formed of meteorites. On 
the surfaces of these shelis the fiery spirals we see 
would be the swirls which answer to the many twisting 
crustal septa of the earth. Our comets, too, in this 
case might be elongated ellipsoids, whose visible parts 
would be merely interference phenomena or sheets of 
differential movement. 

In this case we have represented before us to-day all 
the past of our earth as weil as its present. Uniformity 
and evolution are one. 

Thus from the microscopic septa of the lamine of the 
geological formations we pass outward in fact to these 
moving septa of our globe, marked on land by our new 
mountain chains, and on our ‘shores by our active vol- 
canoes. Thence we sweep, in imagination, to the fiery 
eddies of the sun, and thence to the glowing swirls of 
the nebule ; and so outward and upward to that most 
glorious septum of all the visible creation, the radiant 
ring of the Milky Way. 
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Snow Sheds 

There were four fires in the Central Pacific snow 
sheds at Summit on the night of September 9. The 
Summit fire train while fighting flames became sur- 
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Burned, 


rounded by fire and had to be abandoned. The engine 
and water cars were wrecked by the flames. 
Cafion water train was hurried to the scene, but « new 
fire started west of the train, and for a time there was 
imminent danger that this train would also be de- 
stroyed. The water train from Rocklin was sent up 
early next morning and the flames got under control. 
| Twenty-one hundred feet of sheds and track were de- 
stroyed and four passenger trains blockaded. 
| press dispatches reporting these facts state that the 
fires were incendiary. 
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A correspondent of the Confectioners’ Journal says 


that banana juice makes u first-class indelible ink. 
A spot on a white shirt from a dead ripe banana is 
marked forever, and the juice from bananas thorough- 
ly decayed is a bright, clear carmine. 
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BAKU,* 

The accompanying illustration, from a recent photo- 
graph, shows the most important business portion of 
the principal seat of the Russian petroleum industry, 
on the Caspian Sea. The town has but lately hada 
very severe visitation of cholera. The house on the 
extreme left is that of the Governor of Baku, and the 
roadway for about fifty yards in front on each side is 
All tramears must proceed at a walking 
pace, and not stop to take up or set down passengers 
while on this stretch of road. Further to the right is 
the Customs House, beyond which is the “ Virgin’s 
tower,” an ancient structure now 


asphalted. 
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Bitumen O11 and Gas in France, 

Certain districts in Auvergne, France, are very rich 
in deposits of bitumen. There are three varieties 
equally abundant, the liquid, bituminous limestone, 
and the bituminous sandstone. The mineral is met 
with at a Tew feet from the surface. The seams of 
bituminous limestone are in some places 200 feet thick. 
The mines have never been worked beyond 80 or 100 
feet. The mineral gives oil and gas by distillation, 
but as experiments have been made only on the bi- 
tumen near the surface, of course it gave but small 
quantities of light oil. The bitumen extracted by bor- 
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machinery for the purpose, also the necessary experi- 
ence in such work. There can now be no doubt about 
oil existing at a certain depth; it comes up already 
on the surface of the water. There is an opportunity 
for experienced capital to test these deposits of bi- 
tumen, which, it is believed, would yield good returns 
for the investment. 
- = z-ere — —- —— 
HRussla the Headquarters of Famine and Disease, 
One of the most engrossing things of late in 
New York has been the cholera and what they are do- 
ing at Quarantine to prevent its entrance into the city. 
With this dread disease knock- 





used as one of the harbor lights 
for ships coming into the port 
To the extreme right be 
seen the warehouses and works of 
the Kaucus and 
pany, the largest ship-owners on 
the Caspian Sea and the Volga 
This company has a fleet of nine- 
teen steamers—-/. ¢., thirteen 
with a total of 
5,670 horse power, the largest, 
the Jandr, being of 1,200 horse 
power, and six paddle steamers, 
of 4,656 total horse power. The 
is the 
whose dimen 
248 feet 
breadth, and depth, 16 
feet 8 fitted with 
engines of 950 horse power. This 
the contract for 
mails 
At the 


bay, the 


nay 


Mercurie Com 





screw steamers, 


largest paddle steamer 
Admiral Karnelovy 
are length, 
BOD feet, 


and 


S1OTLS 
inches 


has 
conveying the 
Caspian Sea. 
of the 
being about two miles, 


company 
over the 
opposite 
end distance 
are the 
government dockyards of Bielof. 
In the old which 
closed by a wall from 12 feet to 


town, is in- 


16 feet in thickness, some of the 

streets are very narrow. The 

artificers may be seen sitting at 

the front of their shops making 

shoes, Persian slippers, Astra 

khan and Bokhara caps, and articles in gold and 
silver. The 


was about 104,000. 
London. 

The supply 
inexhaustible, 


Vur illustration is from Industries, | the bore. 


of crude petroleum at Baku is apparently | blocks. 
but until within the last ten years the | purpose ; 





THE HARBOR OF BAKU. 


ing deeper contains more volatile oil. 


The. bituminous limestone is uged for this 
it is crushed into powder, a small quantity 





ing so urgently at our gates, it 
may be interesting to learn what 
men known for careful scientific 
research are disposed to say as 
to its origin. 

Mr. Geo. W. Dunn, president 
of the Standard Chemical Works, 
says: ““The principal cause of 
this appalling disease is the fail- 
ure of the Russian crops last 
year. Our minister at St. Peters- 
burg, the Hon. Charles Emory 
Smith, states that there are from 
fourteen to sixteen millions of 
people in absolute want of the 
necessaries of lifeand dependent 
upon measures of relief for con- 
tinued existence.” He also says: 
“The area over which the fa- 
mine prevails is ten times as 
large as the State of New York. 
It contains a population of more 
than thirty millions. More than 
one-half are in utter helpless 
destitution, without food and 
without means of getting it. 
There are other millions who are 
reduced to abject penury and 
who can sustain themselves only 
in the most precarious way, and 
when to this reign of gaunt hun- 
ger we add the ravages of dis- 
ease, the epidemic of typhus, the 








At a depth of| suffering from the severities of a specially rigorous 
population of Baku at the end of 1890| from 500 to 600 feet inflammable gas comes up through | winter, the decimation of stock and destruction of 
The only use to which the mineral is| material, and the consequent difficulties of recupera- 
turned, at present, is for the manufacture of paving | tion, we have a picture of widespread distress which 


can hardly be overdrawn.” 
With such a state of things existing in Russia, and 


town has been practically isolated from the rest of | of liquid bitumen and sand added, and then the mix-| added to this the brutal efforts of the Czar to drive 
Europe, a long and troublesome journey being required | ture is put into moulds and submitted to very high | those of Jewish religion out of his domains, it is no 


to get to it. 


present has steam communication with all parts of| in the form of bricks or tiles as required. 


Europe. The Nobel Brothers have borne a prominent 


This has now been changed, and Baku at| hydraulic pressure, and the blocks thus turned out are | wonder, says 
| disease is seattered through the ports of Europe and 


They resist 


perfectly well the action of heat; the trials made in | 


part in developing the petroleum industry here, laying | different towns where they have been employed for 


the first pipe lines, employing tank steamers for con- 
veying the product, 
petroleum as fuel for the steamers. There is now not 
being employed exclusively 

1 descri «™“ Roesian Petroleum Indasiry at 
439 
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and taking the lead in employing | 
ary paving stones. 
a vessel on the Caspian using wood or coal, liquid fuel} continues very slowly, 


paving the streets have turned out most satisfactorily. 
The work is very neat, and it costs less than the ordin- 
The boring in search of petroleum 
on account of the pressure of 
the gas, which drives up the sand and soil into the 


| tubes to a height of 100 meters and prevents the work- 


ing of the bores. It is thought they lack the proper 





Architecture and Building, that this 





that it is Ganetey the whole civilized world. 

INASMUCH as sewage does not constitute a well-bal- 
anced manure, but is relatively deficient in phosphoric 
acid, sewage farms, unless their soils are specially rich 
in phosphoric acid, should be manured with bone meal 
or Thomas slag meal, otherwise the crops raised on 
them will not be of normal and perfectly sound growth. 
—N. A. Pearson. 

















BAKU, THE HEADQUARTERS OF THE RUSSIAN PETROLEUM INDUSTRY. 
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AN IMPROVED NUT LOCK. 

The accompanying illustration represents a simple, 
very efficient, and inexpensive form of nut lock, de- 
signed, when properly set, to prevent any turning or 
loosening of the nut, a key holding the lock from any 
possibility of loosening. This improvement has been 
patented by Mr. William Schauweker, of No. 201 Col- 
well Street, Pittsburg, Pa. Fig. 1 shows the lock 
plate and the seat for the lock, Fig. 2 representing the 





SCHAUWEKER’S NUT LOCK. 





blank of the lock plate as it is punched out and before 
being bent into form, while Fig. 3 shows the applica- 
tion of the improvement, the key being in place in the 
lock. The grooves at the sides of the bolt hole in the 
lock seat are adapted to receive the feathers bent 
downward from the sides of the central opening of the 
lock plate, and the two ears at the ends of the lock 
plate, when bent upward as shown in Fig. 1, form a 
groove in which slides a wedge-shaped key, the key 
being kept from coming out by a wire pin or loop. In 
applying the lock the nut is to be screwed down until, 
when the key is placed in position, it will fit snugly 
against a flat side of the nut, the plate being placed so 
that its feathers will engage the proper notches in the 
lock seat to enable this to be effected. 
+ 
A SIMPLE AND EFFICIENT TYPEWRITER. 

The small, compact, and very inexpensive typewrit- 
ing machine shown in the illustration, which with its 
box weighs only one pound, has been patented by Mr. 
Analdo M. English. The carriage way is attached to 
a light wood base, and is of sheet metal, having at one 
edge a vertical flange with rack teeth for engaging 
the feed devices, and grooves forming a guide for the 
carriage, on which all the operative parts of the print- 
ing and carriage-feeding devices are mounted. A 
printing disk and index wheel are pivoted for horizon- 
tal movement in uniso in either direction in a casing 
secured to the carriage, and the index wheel has radi- 
al spring fingers on which are characters correspond- 
ing |to those on the under side of the printing disk, 
each of these fingers also having a projection to be 
pressed upon by the finger of the operator in rotating 
the disk. As the index wheel is thus rotated the de- 
sired character is brought into align- 
ment with and its finger is depressed 
into a notch in the casing on the side 
next the operator, a corresponding 
character on the rubber printing disk 
being at the same time brought be- 
neath the type-impressing devices, the 
letter being thus locked when the im- 
pression is made. The impression 
frame is of wire, and from it extends 
an operating key, a spacing frame be- 
ing also operated on by the key in 
its downward movement, whereby 
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| the carriage is moved along the space of a letter each 
| time the key is depressed, the depression of the wire 
\spacing frame, under the key, moving the carriage 
; for spacing when the key is not depressed. In order 
| to return the carriage when it reaches the end of a 
| line, it is only necessary to press upon a small finger 
piece controlling a spring detent and pawl, when the 
carriage and its appurtenances may be moved back- 
ward to begin another line. The length of line, as the 
;machine is at present made, is eight inches. The 
| paper is shifted by hand for line spacing, being held 
| therefor in a paper holder in the form of an elongated 
| clip, as shown in a separate view. The clip has a ver- 
| tical member sliding in a guide groove in the base. The 
inking is effected in a simple manner by inking pads at 
each side of an opening in the casing near the impres- 
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rubbed on a betel leaf, chewed, and swallowed. But 
the tea planters of Matale took no heed of this warning, 
till at last people in England began to make inquiries 
regarding the laxative quality of certain brands of tea 
sent from Ceylon, by the use of which several persons 
had been taken ill. Shortly after this almost all the 
croton trees on the tea estates disappeared, Planters 
| who did not go in for tea and allowed their crotons to 
|remain are now making some profit, as of late there 
has been a demand for the seed. 
——————_3+-@9-@.-- 
NEW MATHEMATICAL INSTRUMENT, 
The engraving illustrates a new instrument for the 
| use of engineers and architects, to be used as a section 
liner and scale divider. The base of the instrument 





consists of a bar having a longitudinal rack with 





sion frame. The machine is readily and rapidly oper- 
ated when held in any posi- 
tion, and the letters printed 
appear in plain view as fast 
as they are made. It will go 
into a box 5 inches wide, 9 
inches long, and 1%¢ inches 
deep, so that it may be Gar- 
ried in the pocket. It is a 
typewriter evidently intend- 
|ed for use in the various pro- 
fessions and for private corre- 
spondence. 

Further information rela- 
tive to this improvement may be obtained of the 
Simplex Typewriter Co., No. 32 Great Jones Street, 
New York City. 

SN ee 
AN IMPROVED SPEED INDICATOR. 

The neat and well finished device, shown full size in 
back and front views in the illustration, has some de- 
cided advantages which will at once commend it to all 
who have occasion to test the speed of running ma- 
chines. It does not matter whether the shaft is turn- 
ing to the right or to the left, the indicator is always 
in proper position to be applied, and requires no turn- 
ing to zero. The distinctive merit of this device con- 
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every hundred revolutions of the spindle, so that it is 
only necessary to place the indicator in position and 
count the strokes upon the bell as the eye follows the 
hands upon the watch dial. The friction caused by 
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the pressure against the shaft is reduced to a mini- 
mum by the use of a hardened stub steel socket in 
which the hardened spindle rests and turns. No 
especial care need be taken to hold the indicator ex- 
actly true. When the speed is wanted of a shaft 
running in a dark corner, or in a position not easily 
accessible, the many advantages of this convenient de- 
vice will be readily understood. It is nickel plated, 
and may be readily carried in the vest pocket. It has 
been patented and is manufactured by Messrs. Weiss 
Bros., machinists, Nos. 855 and 857 DeKalb Avenue, 
Brooklyn, N. Y. 
$$ — 
Croton Trees in Tea Plantations. 

Some time ago a writer in the Times of Ceylon called 
attention to the danger in planting croton oil trees 
among tea bushes, as was then done on many places in 
the Matale district, since it was feared that, while gath- 
ering the tea leaves, some croton leaves might acci- 
dentally fall into the 
baskets and be man- 
ufactured into tea. 
Natives have a dread 
of the croton tree, as 
its poisonous proper- 
ties are so well 
known to them that 
they fear even to 
pass under its sha- 
dow. Even native 
medical practition- 
ers, in prescribing 
the oil obtained from 
the seed as a purga- 
tive, give only one 
drop as a dose for 
an adult. This is 
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sists in its alarm bell attachment, the bell ringing at | 


To the bar is nicely 


twenty-four teeth to the inch. 








SECTION LINER AND SCALE DIVIDER. 


fitted a carriage provided with a central post, the up- 
per end of which is threaded and provided with an ad- 
justing nut. On the post below the nut is a éollar 
which is pressed upwardly against the nut by a spiral 
spring. The collar carries a steel pawl which engages 
the rack, so that when the collar is pushed down, the 
carriage is forced to advance along the rack bar from 
one to six teeth at a time, according to the adjustment 
of the take-up. To the carriage is attached a semi- 
circular protractor graduated to degrees. A ruler arm 
is pivoted to the protractor and is adjustable so that it 
may be placed at any desired angle. 

| The use of the instrument as a section liner is obvi- 
vious, the step-by-step motion being adjusted so as to 
move the ruler through the desired space after each 
line has been made. When the ruler arm is set at 
right angles to the rack bar, it will move with each 
pressure of the knob a distance equal to the number 








THE WEISS DOUBLE SPEED ALARM INDICATOR, 


of teeth for which the take-up has been set, thus per 
mitting of drawing lines yy, 7», }, t, | of an inch apart. 
When the arm is adjusted at any other angle, the 
space between the lines will be diminished as the an- 
gle becomes more acute. By taking advantage of this 
fact, lines may be spaced in any desired ratio to the 
spaces of the rack bar. This ratio is the natural sine 
of the angle formed by the ruler and the rack bar. For 
example, if it be required to draw a scale of 12 to 
the inch, then we have 4} = 0%, which is the sine of 
30°, or the angle to which the ruler arm must be set. 

By means of this instrument any desired scale may 
be quickly constructed and accurately spaced. It is 
manufactured and sold by the Keuffei & Esser Co., 
127 Fulton Street, N. Y. 

2 —— 
Edison’s New Jersey Village. 

The village of Ogden, N. J., now known as Edison, 
has been built up within the last two years. The site 
is an old iron mine, known as the Ogden mine. It was 
abandoned many years ago, and until two years ago 
the vicinity was entirely deserted, and had grown up 
with shrub oaks and bushes. When Mr. Edison in 
vented the magnetic ore separator, he organized the 
New Jersey and Pennsy!vania Concentration Com- 
pany, and a plant was established at Ogden, the name 
of which was then changed to Edison. The ore as 
taken from the mine is run through enormous crush- 
ing machines, and then passed through the Edison sep- 
arator, where powerful magnets attract all the metal, 
which is afterward run into pigs. 
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New Bemedy for Cabbage tnsects. 

The cabbage plants are sprinkled with ordinary corn 
méal while they are wet with dew or immediately after 
a rain, so the meal will cling to the leaves at all 
points. 
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POSITION OF THE PLANETS 
JUPITER 
is morning star until the 12th, and then evening star. 
He is foremost on October planetary annals, reaching 
the culmination of his course as far as terrestrial ob- 
servers are concerned. This epoch is his opposition 
with the sun, on the 12th, atih. 14m. P. M. Several 
features give to the event a more than usual signifi- 
cance. The planet is in northern declination, which 
lengthens his stay above the horizon, and increases his 
meridian altitude, and, as he is only about two months 
beyond perihelion, he is nearer to the earth than he 
will be aniil he comes round to perihelion again in 
1904. Jupiter, in opposition, is opposite the sun, rising 
at sunset, looking down from the meridian near mid- 
night, and setting at sunrise. The synodic period of 
Jupiter, or the time it seems to take him to pass from 
opposition to opposition again, is 399 days, ora year 
and a little more than a month, a number easily re- 
membered. The time for succeeding oppositions may 
be readily calculated. His opposition took place last 
year on September 5, this year it is on October 12, 
and next year November 15 will be the date. He 
passes at this time from the sun’s western side to his 
eastern and is ranked as evening star. He reigns with- 
out a rival until Venus rises, and well deserves the 
name of prince of planets, for he is the largest and 
brightest of the clustering throngs that people the 
celestial vault. It is no wonder that ancient astrono- 
mers named him for their great god, that astrologers 
welcomed his ascendancy in the horoscopes they cast 
as a benignant influence, or that modern observers 
bave a sincere admiration for the star that is the 
embodiment of strength and majesty. He is at his 
best in October, and a fine study for the telescope, 
when possibly some new light may be thrown upon 
the famous red spot that has puzzled scientific brains 
since 1878. 

The moon, on the day of the full, is in conjunction 
with Jupiter on the 6th, at 0h. 45 m. P. M., being 3 
north. The conjunction occurs when moon and planet 
are below the horizon, but the two heavenly bodies 
will be near neighbors when Jupiter rises about 6 
o'clock on the evening of the 5th, and form a celestial 
picture that will be pleasant to behold. The moon 
will oceult Jupiter to observers who see her in her 
geocentric position. She will also occult Saturn, 
Uranus, and Mercury under the same conditions. 

The right ascension of Jupiter on the ist is 1 h. 21 m., 
his declination is 6 49 north, his diameter is 47°.2, and 
he is in the constellation Pisces. 

Jupiter rises on the ist at 6h.8 m. P. M. On the 
Sist he sets at 4h. 42m. A. M. 








IN OCTOBER, 


VENUS 
is morning star, rising in the small hours, and fulfilling 
her mission as herald of the dawn with queenly dig- 
nity. When she rises on the ist at 2 h. 8m. A. M., 
Jupiter is near the meridian, and the two rivals make 
a spectacle of surpassing beauty, the one, near her 
greatest distance from the sun, oscillating toward him, 
and the other beaming from the zenith, and rapidly 
drawing near that portion of his course where his 
luster is greatest. ‘yenus, an inferior planet, oscillates 
east and west from thesun. Jupiter, a superior planet, 
makes the circuit of the heavens, and looks down from 
the zenith, amid the midnight darkness of the sky, a 
point beyond the reach of his fair rival. 

The moon, four days before her change, is in con- 
junction with Venus, on the 16th, at 10h. 8m. A. M., 
being 4° 27 north. 

The right ascension of Venus on the ist is 9h. 41 m., 
her declination is 13° 8 north, her diameter is 21".4, 
and she is in the constellation Leo. 

Venus rises on the ist at 2h. 8m. A. M. 
Sist she rises at 2h. 56m. A. M. 


On the 


MARS 


is evening star. He was watched at opposition as 
planet was never watched before; but he has had 
his day and is receding from the earth, lessening in 
size and ruddy light, while October closes the season 
when he is of much importance. His diameter at the 
close of the month is only one half as great as it was at 
opposition. He makes his transit on the Ist at 8 h. 
17 m. P. M., and sets at 0h. 59 m. A. M., so that he is 
below the horizon when Venus rises, and has to yield 
the precedence to Jupiter antil he disappears from 
view. Mars is in conjunction with the third magni- 
tude star, Delta Capricorni, on the 25th at 6h. A. M., 
being 1 north of the star. The planet is below the 
horizon at the time of conjunction, but will be near 
the star on the night preceding. 

The moon makes two conjunctions with Mars dur- 
ing the month. The first conjunction takes place on 
the 2th at 6 h. P. M., the moon being 1° 21' south. 
The second conjunction takes place on the 30th at 0 h. 
19m. A. M., the moon being 2° 57 south. It will thus 
beseen that the paths of the moon and the ruddy 
planet do not lie very near in October. 

The right ascension of Mars on the ist is 21 h. 2 m., 
his declination is 21° 6 south, his diameter is 18".2, 


and he is in the constellation Capricornus. 
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Mars sets on the ist at 0h. 59m. A. M. On the Sist 
he sets at 0h. 14m. A. M. 
MERCURY 

is morning star until the 8th, and then evening star. 
He is in superior conjunction with the sun on the 8th, 
when, passing beyond the sun, he appears on the sun’s 
eastern side and ranks as evening star. Mercury is in 
conjunction with Saturn on the ist at 4h. 35m. P. M., 
being 34 south. He is conjunction with Uranus on 
the 20th, at 1 h. 29 m. P. M., being 46’ south. 

The moon, the day after her change, is in conjunc- 
tion with Mercury on the 2ist, at 8 h. 29m. A. M., 
being 29’ north. 

The right ascension of Mercury on the ist is 12 h. 17 
m., his declination is 0° 3 south, his diameter is 5’.0, 
and he is in the constellation Virgo. 

Mercury rises on the ist at 5h. 20 m. A. M. On the 
Sist he sets at 5h. 22m. P. M. 

SATURN 


ismorning star. The incidents of interest in his Octo- 
ber course are his conjunction with Mercury on the Ist, 
and he is also one of the three planets that are to be 
found in Virgo during the first part of the month, 
Uranus being the third member of the trio. 

The moon, two days before her change, is in conjunc- 
tion with Saturn on the 18th, at 4h. 58 m. P. M., being 
42 south. 

The right ascension of Saturn on the first is 12 h. 
18 m., his declination is 0° 25' north, his diameter is 
14°.8, and he is in the constellation Virgo. 

Saturn rises on the Ist at5 h. 20m. A.M. On the 
8ist he rises at 3h. 49 m. A. M. 

URANUS 


is evening star until the 29th, and then morning star. 
He is in conjunction with the sun on the 29th, when 
he enters the ranks of the morning stars, because he is 
on the sun’s western side. His conjunction with Mer- 
cury has been referred to. 

The moon, the day after her change, is in conjunc- 
tion with Uranus, on the 2ist, at 6h. 2m. A. M., being 
17° south. 

The right ascension of Uranus on the Ist is 14 h. 10 
m., his declination is 12° 41’ south, his diameter is 3°.6 
and he is in the constellation Virgo. 

Uranus sets on the ist at 6 h. 388m. P.M. On the 
Sist he rises at 6h. 19 m. A. M. 

NEPTUNE 


is morning star. His right ascension on the Ist is 4 h. 
40 m., his declination is 20° 34’ north, his diameter is 2°. 6, 
and he is in the constellation Taurus. 

Neptune rises on the ist at 8h. 34m. P. M. On the 
Sist he rises at 6 h. 84m. P. M. 

Venus, Jupiter, Saturn, Mercury and Neptune are 
morning stars at the beginning of the month. Mars 
and Uranus are evening stars. 

THE FIFTH SATELLITE OF JUPITER. 


A new member of the sun’s family has made its ad- 
vent since the position of the pianets was last chroni- 
cled. The new corner was as unexpected as is usually 
the case with celestial events of momentous import- 
ance. The fifth satellite of Jupiter has, however, 
come to etay. Barnard, who found the prize, has won 
immortal fame, and the Lick Observatory has at last 
done something worthy of the largest telescope in the 
world, and its fine location. There is not much to re- 
cord concerning the new satellite. It was discovered 
on September 10, is 100 miles in diameter, shining as 
a star of the thirteenth magnitude, and revolving 
around its giant primary in about twelve hours, at a 
distance 112,000 miles from his center. It is difficult to 
tell whether the new moon is a blessing or a burden. 
Astronomers are puzzled to find a name for it, as Num- 
ber 1 is already appropriated for the first satellite be- 
yond it. Text books will have to be remodeled to re- 
cognize its presence in the sky. There is also a wide- 
spread popular disappointment that some important 
discovery about Mars, so ardently hoped for, could not 
have been made instead of this tiny moon that ‘‘ flies 
swiftly round” the vast mass of Jupiter. At least, the 
Jovian moon of 1892 is not welcomed with the wild ex- 
citement that attended the discovery of the Martian 
moons in 1877. 





~~urS 


-Sound is transmitted to the ear by the vibrations of 
the air. When one particle of air is made to vibrate 
it sets the adjacent particles vibrating, and so a 
sound wave, if not obstructed, passes in all directions 
from the sounding body. The calculated velocity of 
sound in the air, when the temperature is at the freez- 
ing point, is 915°69 feet per second. But the experi- 
ments of Moll, Vaubeek, and Kuytenbrouwer, per- 
formed in 1823 over a distance of 57,839 feet, showed 
the velocity to be 1,080°42 feet per second. Laplace 
explained why it was that the actual velocity was 
greater than the calculated velocity, by showing that 
the sound vibrations increase the temperature of the 
air, and hence the sound travels faster than the calcu- 
lated rate. This leads us to note the fact that an in- 
crease of temperature increases the velocity of sound 
by 1°11 feet per second for each degree of rise of Fah- 
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renheit’s thermometer. Hence sounds travel faster in 
summer than in winter, and in warm than in cola 
climates. It might be thought that sound would 
travel more slowly through a dense atmosphere, but 
the elasticity increases as rapidly as the density, and 
therefore the velocity of sound is not affected by vary- 
ing density. 

The velocity of sound in water, when at the greatest 
density, is 4,707°4 feet per second. The experiments 
by which this velocity was determined were made by 
M. Colladon in 1826, across the Lake of Geneva, from 
Rolle to Thonon, a distance of about nine miles. 
Water, therefore, transmits sound about four times as 
fast as air does. Still, water is not as good a medium 
for transmitting sound as theair. If a bell is rung 
under water and the sound transmitted through that 
medium for more than six hundred yards, the tones 
are not heard, but only a short, sharp sound, “like 
two knife blades struck together.” Our atmosphere 
seems to be of just the right nature and density to give 
to sound its mellow tones and musical cadences. Nor 
is sound in water diffused around intervening objects 
asitisin theair. In the air a noise is carried with 
considerable intensity around a building or wall, but 
in water an intervening wall intercepts the sound 
almost entirely. 

Here we turn aside to consider a question which, 
perhaps, has not often suggested itself, but which is, 
nevertheless, quite interesting. Why can we hear, 
but not see, around a corner? Some may think that 
this question can be answered by saying that light 
moves in a straicht line, while sound does not. But 
this answer is ot satisfactory. It is known that light 
and sound are similar in character; each is due to the 
vibrations of a medium, and each is transmitted in 
waves. Why, then, may not light spread around a 
corner as well as sound? The answer is to be found in 
the different lengths of sound and light waves. Sound 
waves themselves are of different lengths, the graver 
sounds having waves of greater length than the more 
acute. Now it can be shown mathematically that the 
greater length of sound waves will cause the sound to be 
diffused around the obstruction. Hence the bass notes 
of a band of music are heard more distinctly far be- 
hind a wall than the higher notes, and as the person 
moves out of the “acoustic shadow,” the more acute 
notes increase in distinctness. So, also, when sound is 
transmitted through water the sound waves are shorter 
than in the air, and the “acoustic shadow” is fully 
formed. As the length of sound waves in the air is 
sometimes many feet, while the length of the longest 
light wave is not more than ‘0000266 of an inch, it is 
no longer a mystery why we can hear, but cannot see, 
around a corner. 

It is easily demonstrated that the intensity of sound 
varies inversely as the square of the distance from the 
origin of the sound. Generally speaking, a sound will 
be heard farther the greater its original intensity and 
the denser the medium in which it is propagated. The 
greatest known distance to which sound has been car- 
ried through the atmosphere is 345 miles, as it is as- 
serted that the very violent explosions of the volcano 
at St. Vincent have been heard at Demerara. Sound 
travels farther and loses less of its intensity in passing 
through the earth than through the air. In 1806 the 
cannonading at the battle of Jena was heard in the 
open fields near Dresden, a distance of 92 miles, though 
but, feebly; while in the casements of the fortifications 
it was heard with great distinctness. It is also said 
that the cannonading of the citadel of Antwerp in 1832 
was heard in the mines of Saxony, which are about 370 
miles distant.—J. A. Moore, in Popular Science News. 

i RRR, OSS A 
Preservation of India Rubber Goods, 

In an article (India Rubber World) on “The De- 
terioration of Druggists’ Rubber Goods,” Mr. J. A. 
Sherman mentions a few of the causes which go to 
spoil this class of stock, and criticises the means which 
are taken to prevent deterioration. Fine surface cracks 
are taken as evidence that the goods are going wrong, 
and this may be due to (1) being kept in warm, dry 
air, as on top shelves in the shop ; (2) exposure to sun- 
light ; thus all goods shown in the window rapidly be- 
come bad. These are really the chief sources of 
trouble. As to the means of preservation, a New York 
manufacturer claims that small articles like catheters 
and tubes keep well immersed in water, but Mr. Sher- 
man says that this is an impracticable method when 
generally applied. It has also been claimed that 
keeping the goods in air-tight boxes preserves, but 
this again is denied, and so is the statement that a 
coating of paraffin is beneficial. Paraffin mixed with 
unvuleanized rubber will destroy the latter in a short 
time, and it is very problematical whether it would not 
have the same effect on vulcanized goods. Exposure 
to the air is not considered to be detrimental, although 
a jet of oxygen directed upon an India rubber ball 
causes it to soften. On the whole, proper vulcaniza- 
tion is the only security that India rubber goods will 
keep well, and as long as they are stored in a part of 
the shop where the temperature is equable and 
moderate, the most is done that can be to prevent de- 
terioration. .- 
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MILITARY BALLOONING. 


|and the whites of eggs. Of the three, soap bark is the 


In Europe, the principal governments now have bal- one usually preferred, as it is more stable than either 


looning corps attached to their armies, by means of | 
which observing balloons may be readily transported | 
and quickly inflated on the field. In Germany, much 
attention has been directed of late to a new process 
of ballooning invented jointly by Herr Richter, a lieu- 
tenant of artillery, and Herr Majert, a scientific che- 
mist, for depriving gas of the moisture it contains, 
and so lessening its specific gravity, to augment its 
power of raising and sustaining a balloon, with regard 
to the size of the balloon and the volume of gas. This 
process is deemed likely to supersede both the use of 
the special gas manufactured by the Yon system and 
that of the condensed gas which is supplied by Eng- 
lish and Italian companies. The German military 
balloon car, also, as shown in our illustration, is sus- 
pended from a trapeze, which lessens its oscillation. 
We are indebted to the Jilustrated London News for 
our engraving. 

The rope-winding mechanism, by which the height 
of the balloon is regulated, is arranged upon a strong 
wagon, and is operated by a steam engine, the whole 
presenting the general appearance of a steam fire en- 
gine. The hydrogen gas for inflating the balloon is 
carried to the field in highly condensed form in separate 
steel cylinders. In operation a central steel cylinder, 
of larger size than the others, is laid upon the ground 
and the smaller cylinders are then attached to its 
sides. A flexible pipe at one end of the large cylinder 
conducts the gas to the balloon. Each cylinder has a 
stop cock by which the gas is allowed to escape into 


the balloon. 
oO re 


Soda Foam, 
. BY THOMAS WARWICK, 

With soda water, as with stocks, ‘der brofit ist in de 
pubbles,” and it is consequently not surprising that 
special foaming preparations are so often added to the 
sirups to produce the light and attractive head of foam 
with which the devotees of the soda water counter are 
so familiar. Of course it is not only to increase the 
dispenser’s profits that foam is added, but also, as is the 
ease with coloring matters, to please the eye of the cus- 
tomer, for what is more suggestive of cold than the 
snowy white froth on the brimming tumbler of soda ? 

Foam is a natural product, being caused by the es- 
cape of air or gas from a viscid liquid. In the case of 
soda water, it is the escape of the carbonic acid gas 
from the sweetened beverage that causes the attractive 
sparkling appearance ; but the sweetened water alone 
would give rise to but a small quantity of foam, as the 
gas would too easily escape. In order to prevent this 
some mucilaginous substance is usually added to the 
sirup, which renders the mass more viscous, so prevent- 
ing the gas from escaping and producing the attractive 
head of foam so familiar to all. 

The question as to why all foam is white is not an 
easy one to understand, but the fact is that foam is 
always white, whatever may be the color of the bev- 
erage itself. The froth produced on a bottleZof the 
blackest ink is white, and would be perfectly so were 
it not tinged to a certain extent by particles of the bev- 
erage which the bubbles hold in mechanical suspen- 
sion. As to the cause of this whiteness it is sufficient 
to say that it is due to the large number of reflecting 
surfaces formed by the foam, for it is these surfaces 
which, by reflecting the light, produce upon our eyes 
the impression of white. 

If we remember that all bodies owe their colors to 
the rays of light which they cannot absorb, and that 
all bodies which reflect all the light they receive, with- 
out absorbing any, appear perfectly white, we shall be 
prepared to understand how the multitude of reflecting 
surfaces formed by the foam, and which do not absorb 
any light, must necessarily give the froth a white 
appearance. It is for the same reason that any very 
fine powder appears white, even the blackest marble, 
when ground to dust, losing every trace of its original 
color. 

Some people deplore the use of foaming preparations 
in soda water, claiming that such additions are totally 
uncalled for and unwarranted, but it must, neverthe- 
less, be conceded that soda foam can bring forward 
several valid arguments in its own favor. In the first 
place, it aids greatly in keeping the gas from escaping 
too rapidly from the tumbler. In the second place, as 
before mentioned, it undoubtedly adds greatly to the 
dispenser’s profits, for it is claimed that, by adding two 
ounces of foaming preparation to a gallon of sirup, the 
confectioner can draw fifty more glasses than without 
the foam. Thirdly, we must remember that the ap- 
pearance of any article of food or drink plays fully as 
important a part as its taste in increasing the appetite 
and stimulating the gastric secretions, and when we 
bear all these facts in mind, we shall be inclined to look 





upon the snowy foam with more leniency. And, in- 
deed, however we may look at it, there is no denying 
the fact that it has come to stay, and to stay probably 
for a considerable period of time, so we must make the 
best we can of the matter. 

For producing a foam on beverages, three substances 





are in general use. These are soap bark, gum arabic, 


of the others, and it is at the same time cheaper. 

Soap bark is the inner bark of the Quillaia sapon- 
aria, a South American tree, and is shipped to this 
country in large quantities. It has a bitter taste, and 
its dust is most irritating to the eyes and nostrils. The 
bark is first crushed or ground, and its mucilaginous 
portions are extracted by percolating a mixture of alco- 
hol, glycerine, and water through the bark, thus pro- 
ducing a foaming preparation which possesses many 
good qualities. 

Gum arabic is seldom used for producing foam, owing 

chiefly to its high cost, but also to the fact that it is 
liable to fermentation and inversion, and is hence not 
suitable for bottled beverages or those which have to 
be kept for any length of time. Nevertheless many of 
the foaming preparations on the market go under 
such names as gum foam, foaming gum, Blank’s gum, 
ete., although in most of them no gum whatever is 
used. 
As regards the whites of eggs, I have mentioned 
them merely to condemn their use, for these are so un- 
stable that, unless the sirup be used immediately, the 
eggs will decompose and give the beverage the disgust- 
ing odor of sulphureted hydrogen. Hence white of 
eggs should never be employed in making the sirup, 
not even for the dispensing counter. The only way in 
which eggs may be used at the soda fountain is in the 
shell, for the preparation of such drinks as eggnog, 
egg phosphate, etc., in which cases the egg is broken 
directly into the tumbler in the presence of the cus- 
tomer. 

Hence, everything considered, soap bark must be ac- 
corded the palm for foaming purposes, although other 
substances are occasionally used, such as soap root, 
senega root, isinglass, glue, and a host of other mucil- 


in the soda water tumbler; but not having made any 
experiments myself in this direction, I give the state- 
ment for what it is worth. 

When buying foaming preparations, the principal 
points to consider are: First, cheapness; second, lack 
of taste ; third, keeping properties ; fourth, convenience 
for use. A simple method of testing soda foam is to 
put a few drops of the sample to be tested in a tumbler 
and draw plain soda water upon it. You can thus as- 
certain how perceptible the taste of the foam will be, 
and can readily compare which of two preparations 
produces the densest and most lasting foam. Of course 
it must be remembered that in siruped beverages the 
taste will be less pronounced, and the foam will be 
denser and more lasting than in the plain soda; but 
this, nevertheless, forms a very convenient rough-and- 
ready test. 

Another test which is sometimes recommended for 
comparing two samples of gum foam is to put a small 
amount of each in a bottle full of ordinary drinking 
water (without carbonic acid gas). The botties should 
then be well shaken, and afterward allowed to stand. 
The foam produced will last several hours, and will 
serve as a fair test of the comparative value of the two 
preparations.— Confectioners’ Journal. 

—_—__—————9+9+ 2 —____ 
The Young Men's Institute, 

An institution that is doing good service for young 
men is the institute on the Bowery, New York, found- 
ed a few years ago by severa! philanthropic New 
Yorkers. . 

It follows more extensively the plan of work intro- 
duced by the Young Men’s Christian Associations, and 
has courses of instruction in several branches of sci 
ence. Among those that have been very successful 
has been the course on the ‘‘Theory and Practice of 
Steam Engineering,” under the management of a 





aginous bodies, but none of these possesses all the ad- 
vantages of soap bark. 
This point being decided, we come to the question as 


to whether it is better for the confectioner to make his | 


own foaming preparations or buy them ready-made. 
While home-made extracts are bad enough as a rule, 
home-made foaming preparations “take the cake” for 
causing trouble in the shop. Simple as the process of 
manufacture appears, there are yet numerous points to 
be looked after in the preparation of the soda foam 
which none but an experienced chemist can hope to 
contend with successfully. For drinks that are dis- 
pensed the disadvantages are not so great, the sirups 
not being kept long enough to give much trouble, bat 
those confectioners who bottle soda water should be- 
ware of using home-made foam, as to this may be 
traced a large number of standard soda water diseases, 
such as ropiness, cloudiness, precipitation, bitterness, 
ete. 

In using foaming preparations it is well to deal them 
out with a parsimonious hand. Not only is it most 
vexatious for the thirsty customer to obtain a glass of 
“sweetened wind” instead of the refreshing beverage 
he desires, but{the drink acquires a bitter taste, which 
does not in any way add to its attractiveness. Soap 
bark is naturally bitter, and, while it is imperceptible 
to the taste when present in small quantities, it yet be- 
comes unpleasant when used in excess. In addition to 
this there is also the danger that if too much be used, 
it may not all be held in solution, and cloudiness and 
precipitation will then inevitably result. 

Moreover, in all dark colored beverages there is 
another point which must be taken into consideration. 
It is that the sugar coloring used to produce the dark 
color will by itself produce a certain amount of froth, 
even without the addition of any special foaming pre- 
paration. In fact, insome beverages, such as root beer 
and sarsaparilla, this frothing is so great as to be a con- 
siderable impediment to the proper drawing of the 
beverage, so that in these cases some kind of an anti- 
foam would be a great desideratum. Numerous at- 
tempts have been made to reduce this foam by me- 
chanical devices attached to the draught arm, such, 
for instance, as filters or relief chambers for the escape 
of the gas from the beverage. None of these devices 
seems, however, perfectly satisfactory, and the man 
who would invent a harmless preparation to add to the 
sirup that would reduce the amount of foam without 
in any way impairing the quality of the beverage would 
confer a lasting benefit upon humanity, and perhaps 
upon himself as well. In an article published some 
twelve years ago in an English bottling paper, the 
author claimed to have discovered this very secret. He 
held that all oily matters tend to destroy foam, and he 
consequently claimed that all that was necessary to re- 
duce the frothing of such drinks as root beer and sar- 
saparilla was merely to add to the beverage a small 
quantity of oil of lemon dissolved in spirits of wine in 
the proportion of one part of oil to five parts of spirit. 


One fluid drachm of this mixture, or even less, was to! 


be added to every gallon’of sirup. 

The theory that oil would prevent foam seems plausi- 
ble, for it is precisely for this purpose that oil is used 
on shipboard, to break up the small waves into one 
large, uniform sheet, and it would, therefore, seem at 
first sight as though the same effect should be produced 


practical engineer, Mr. William H. Weightman, M.E. 
l At a small fee per month, instruction is given to those 
desiring to become engineers, in the practical operation 
of engines, boilers and machinery, and in the theory, 
rules and practice of the steam engine, boiler and trans- 
mission of power. Special information, not attainable 
in shop practice, is given pertaining to such matters 
as are required by examining boards, and particu- 
larly essential to the engineer, fireman, machinist, 
boiler maker and others, in the proper performance of 
their duties. 

A new course on “‘ Practical Electricity,” under the 
charge of Mr. H. A. Benedict, of Corneil University, 
is to be inaugurated this winter. 

It will include the imparting of a practical know}- 
edge of the rules essential to the proper understanding 
of the principles of operation of the apparatus em- 
ployed in the modern application of electricity. 

The study of a text book on electrical arithmetic, 
illustrated lectures, the consideration of units of 
measurements, apparatus and methods of measure- 
ment, primary and storage batteries, incandescent 
lighting by direc* and alternating currents, are light- 
ing, electric plating, [direct current motors, electric 
traction, telephones and telegraphs. 

There are departments in free hand and mechanical 
drawing and stenography. Located in one of New 
York’s densely populated sections, the Young Men’s 
Institute is doing a work which is greatly needed, and 
supplies instruction not readily obtained at the com- 
mon schools. The institute alsc owns a good library, 
with a capacious reading room. 

ae 
A Novel Fabric. 


This invention consists of a novel frieze-like fabric 
and of the process or method of making it. For this 
purpose the well known knitted fabric or web is used, 
such as is produced on the circular, flat, or on any of 
the frames working with open, tongue, or ledge needles, 
and which has a backing of threads of wool, cotton, 
silk, or other fibrous material. This fabric, which is 
known as stockinet, shows on the one side the ordi- 
nary regular knitted meshes and on the other or 
rough side the threads of wool, cotton, silk, etc., 
bound by the finer threads of the knitted web. The 
fabric is first subjected to a nap-raising process, in any 
suitable napping machine, so as to convert the rough 
side into a fleecy state, and, for the purpose, a knitted 
fabric is used in which wool is the material that forms 
the threads of the rough side. The fleece produced by 
the napping machine, on the backing of the knitted 
web, is next submitted to the action of a friezing ma 
chine of suitable construction, in order to convert the 
fleece into a frieze-like surface, resembling lambskin, 
ratteen, or petersham. The fabric thus obtained is 
well suited for wearing apparel, or for decorative or 
other purposes. It may be dyed before the nap-rais- 
ing process, in order to obtain the finished frieze-like 
fabric in any desired color. Or the wool threads, 
before being bound into the knitted web threads, 
may be colored or dyed so as to obtain any desired 
eolor in the frieze side of the finished fabric. 
>----— 
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MANY of the explosions in flour mills have been 
traced to electricity senerated by beits. 
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A LONG | DISTANOE TRANSMISSION PLANT BETWEEN 
TIVOLI AND ROME. 

N interesting plant for the trans- 
mission of electricity fur lighting 
and power is that recently opened 
at Tivoli, where the electric cur- 
rent, generated by water power, is 
used for are and incandescent light- 
ing in the city of Rome, some 17 
miles distant. This 
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the speed as accurately constant as is the case with the 
best types of steam engines. The turbines are com- 
pletely inclosed in protecting cases, the water outlet 
being subterranean. In our illustrations one of the 
wheels is shown with the protecting cover removed. 
Every precaution has been taken to keep the machine 
room dry. 

Each of the larger turbines drives an alternating 
current machine, which at 170 revolutions per minute 
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kept constant at the distributing station in Rome. — 
The breaking of the cireuit is effected by means of a 
dead resistance of iron wire. 

The conductors from Tivoli to Rome are carried 
through the deserted and forlorn Campagna Romana 
for a distance of nearly 17 miles. The leads consist of 
four copper cables, of 19 wires each, the entire system 
of conductors containing 100 tons of copper. These 
cables are so arranged that they can be exchanged at 
will in case of accidents or when repairs 
are necessary. Of the existing four ca- 








plant was erected by 
the Roman Gas Com 
pany asa supplement- 
ary source of electri- 
city to the central sta- 
at Rome. This 
company has been 
operating its station 
at Rome for six years, 


tion 





t° *_| the souree of power 
4 « 
ie cs being steam engines 
having a total capacity of 2,700 horse 


power. This plant, together with the 
new station now in operation at Tivoli, 
is expected to supply the city of Rome 
with electric lights for public and private 
use, and with electric power wherever it 
is demanded for industrial purposes. 
Tivoli abounds in cataracts as beauti- 


ful as they are usefal, which have served 
for centuries as a source of power for 
various industrial enterprises, In 1887 


an electric plant was established at Tivoli 
which is still in operation, but this is 
only of small size. It was constructed by 
the firm of Gaulard & Gibbs for supply- 
ing Tivoli with electric lights, the system 
used being the alternate current with 
transformers in series. Some years ago 
a company was organized for the purpose 
of utilizing the water power of the falls 
at Tivoli for the generation of electricity 
to be transmitted to Rome, but for vari- 
ous reasons the project was never com- 
pleted. In 1888 the director of the Ro- 
man Gas Works, Mr. C. Panchain, took 
the matter in hand, and to him belongs 
the credit for having carried the enter- 
prise to its present successful completion. 
The old and incomplete plant was pur- 
chased and the construction of the new 
siation undertaken. This station is 
erected on the site of the old villa Mecen- 
ate, where a waterfall of 3°¢ cubic meters 
per second, 110 meters in height, fur- 
nishes the necessary power. The water 
is carried through a canal on an old Roman viaduct to 
the wheel house. The canal terminates in a tower in| 
which there is a stand pipe of sheet iron, 125 feet high | 
and 50 feet in diameter. From the bottom end of the | 


stand pipe a sheet iron pipe of the same width projects | r 


150 feet further on and carries water to the level of the 
ceiling of the whee) house. 

The station stands half way up the side of a mountain, 
as shown in one of our illustrations. The main room in 
which the dynamos and turbines are placed is 80 by 50 
feet. The main pipe for conveying the water into the 
machine room is divided into three cross pipes, from 
each of which three verti 
cal pipes lead out. These 
nine vertical pipe 
the water to the 


s conduct 
nine tur- 


bines. A complete system 
of valves, which can be 
regulated by hydraulic 


pressure from the machine 
room, makes it possible to 
close each of the three cross 
pipes whenever necessary 
within a very few seconds. 
Corresponding with the 
three sets of pipes nine tur 
bines form three groups, 
each group consisting of 
two 300 horse power tur 
bines and 50 horse 
power turbine. Each tur 
bine is coupled direct to 
its corresponding dynamo. 
The turbines are of the 
Giraud type, the 300 horse 
power wheels having six 
inlets and valves, and the 
50 horse power wheel hav- 
ing one inlet and a throttle 
valve. The former are con- 
structed for 170 and the 
latter for 870 revelutions 
perminute. Each turbine 
is provided with a self-act 
ing regulator of the Ganz 
system, which, by regulat- 
ing the water supply, keeps 


one 
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EXTERIOR VIEW OF THE TIVOLI CENTRAL STATION. 


| supplies a current of 42 amperes, at a potential of 5,100 


| volts. The armature of each of these machines is 2°2 
meters in diameter, and each generator has 30 poles. 
Each of the smaller turbines is coupled direct to a four- 
,ole exciter, running at 375 revolutions per minute, and 
furnishing a current of 150 amperes at 180 volts electro- 
motive force. Both the exciters and the large alter- 
nators are arranged in parallel. The exciters have 
hand rheostats. The regulation is effected by two au- 
tomatic rheostats of the Blathy type in the field circuit 
of the exciting machines. These are so arranged that 
the electromotive force of the alternating currents is 
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bles, three are sufficient for running the 
entire plant, while two are sufficient for 
two-thirds of the load. The loss in trans- 
mission amounts to 20 per cent of the 
total pressure, that is 1,020 volts, the 
initial pressure being 5,100 volts. The 
cables are attached to very strong oil in- 
sulators placed upon poles or iron col- 
umns set from 115 to 1380 feet apart. 
These poles consist of two parallel T-irons 
connected together by bolts, at the upper 
end of which are wooden uprights 10 feet 
in length, to which the oil insulators are 
fastened. The same line of poles carries 
silicon bronze wires for telegraph and 
telephone purposes, the lowest wire being 
25 feet above the ground. 

The conductors from Tivoli terminate 
at the old Roman wall, near the Porta 
Pia, in a small building, where the neces- 
sary transformers and other apparatus 
are placed. As the central station in 
Rome is operated at a pressure of 2,000 
volts, and as the Tivoli plant, as stated 
above, is intended as a supplementary 
station for the plant in Rome, the current 
from the Tivoli station must necessarily 
be reduced from 4,000 to 2,000 volts. For 
this purpose 32 transformers, each of 
25,000 watts capacity, are placed in the 
transformer building. Of these 32 trans- 
formers, 16 arranged in parallel form a 
group which transforms the 4,000 volt 
current into a current at 2,000 volts, and 
transfers the current from the Tivoli 
aerial conductors to the underground 
network of concentric cables that dis- 
tribute it over the streets of Rome. In 
the summer, when the demand is at a 
minimum, and also during the daytime 
at other seasons of the year, it is intended 
to operate entirely from the Tivoli plant, 
and to make use of the Rome central sta- 
tion only when greater demand makes 
it necessary. 

At present 250 are lights are in use, but this number 
can be increased at any time to 600. These lights are 
in series of 45 each, and have aerial lines of copper wire 
4 millimeters in diameter. The use of aerial lines was 
necessary, from the fact that the lamps are widely dis- 
tributed over the city, quite a number being at a con- 
siderable distance from the underground network of 
cables. 

Each of the large transformers in the transformer 
house is able to furnish 14 amperes at 2,000 volts for 
supplying 45 are lamps; 14 such transformers are able to 
feed the 14arc light circuits, or over 600 lamps, the other 
two transformers being 
kept in reserve. In each 
of these circuits an auto- 
matic rheostat keeps the 
intensity of the current 
constant at 14 amperes. 

The entire outfit of the 
central station and of the 
transformer house, as well 
as the are lamps, was fur- 
nished by Ganz & Co., of 
Budapest. The conduct- 
ors and their supports were 
furnished by the Society 
Anglo-Romana, according 
to the specifications fur- 
nished under the direction 
of Ganz & Co. The entire 
plant is modeled on the 
Zipernowsky- Deri - Blathy 
system, and represents one 
of the most advanced types 
of European practice in 
the distribution of alter- 
nating currents over long 
distances for lighting and 
power purposes. It is in- 
teresting to know that 
this plant was planned as 
far back as 1888, a time 
when the application of a 
5,000 volt current for any 
purpose was considered 
very remarkable.—Zlec- 
trical World, 
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Glycerine in Wine. 


The usual method of determining glycerine in wine | succeed each other on the screen without a break ; in 


is that officially recognized by the Berlin committee 
of 1884, although it is far from ideal. The residue 
which is obtained by evaporating the wine together 
with quartz sand and milk of lime nearly to dryness is 
difficult to remove from the dish in which the evapora- 
tion has been performed, and a certain quantity of 
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for the operators, it is necessary that the postures shall 


other words, that there shall be no extinction or eclipse 
between two successive postures. 

This continuity of the image, obtained already by 
the praxinoscope, invented in 1877 by Mr. Reynaud, has 





not, up to the present, been realized by any projecting 


| apparatus. 
glycerine is apt to be left in the residue after extrac- | 


The optical theater, by its very construction, realizes | 


SS = —- 


pass before the lantern, B, and are projected through 
the intermedium of a lens, C, apon an inclined mirror, 
M, which projects them upon the transparent screen, 
E. Another projection lantern, D, causes the appear- 
ance upon the stage of the scenery amid which ap- 
pear the characters changing postures painted upon 
the band, A. 

Mr. Reynaud has got up some very amusing scenes, 
especially the three-character pantomime entitled 


tion. The following are the modifications proposed by it in such a way that the succession of the postures |‘ Pawore Pierrot.”.—La Nature. 


the author: 10¢. ¢. of the wine are well mixed with 
01 of a gramme of powdered calcium hydrate, 10 
granumes of quartz sand added, and the whole evapor- 


may be interrupted at every instant without the image 


| ceasing to be illuminated and visible upon the screen. 
| This property permits, in the representation of the 
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The New York State Canal Convention. 
It is proposed to hold a convention this fall for the 


ated almost to dryness on the water bath. The residue | animated stage, of reposes and repetitions which, at | purpose of promoting the improvement of the canals 


is extracted four or five times with hot absolute alco-'the same time, increase the truthfulness of the effect! of the State of New York. 


hol, and the extract, 
amounting to 40-50 ¢. ¢, 
is filtered into a flask hold- 
ing about 100 c. c., then 
evaporated on the water 
bath, sirupy residue dis- 
solved in 5c. ¢. of aleohol, 
75 cc. of ether added, 
the flask well corked, al- 
lowed to stand some hours, 
and the clear solution 
poured into a weighed flask 
(previously filtering if ne- 
cessary), the alcoholic 
liquid evaporated off, and 
the residue dried for one 
hour in the water oven and 
weighed. This method, 
when tried on seven sam- 
ples of Servian wine, con- 
taining from 0°7 to 1°0 per 
cent of glycerine, gave re- 
sults ranging from 0°1 to 
0°36 per cent higher than 
the old method ; while, at 
the same time, closely con- 
ecordant results were ob- 
tained by repetitions of the 
new method, and also when 
it was carried out on a scale 
ten times as great as that 
prescribed above. In order 
to ascertain whether the 
compound formed of lime 
and glycerine by evapora- 
tion to complete dryness resisted the solvent action of 
the alcohol, further experiments were made in which 
this condition obtained, with the result that the per- 
centage of glycerine found was not diminished, but 
slightly increased. Should this observation be con- 
firmed, the need for special precaution in the evapora- 
tion will be obviated. The author also states that he 
has obtained good results by evaporating an aliquot 
portion of the alcoholic extract, by which means pre- 
vious filtration and washing necessary to the original 
process are avoided. He has yet to prove the purity of 
the glycerine thus isolated.—M. 7. Lecco, in Chem. Zeit. 





REYNAUD’S OPTICAL THEATER. 

We have several times spoken of the apparatus con- 

structed by Mr. Reynaud with the object of improving 

the methods of projections and that permit of obtain- 

ing the illusion of movement and life through optical 
processes, 








INTERIOR VIEW OF THE TIVOLI CENTRAL STATION. 


and the duration of the scene represented. 
eal theater thus allows spectators to witness complete 


scenes (pantomimes, interludes, ete.), lasting from 15 to | 


20 minutes, with a number of postures and a length of 
band that remain within practical limits. It thus pro? 
duces a spectacle both interesting and amusing. 
Moreover, the optical theater seems as if it will here- 
after constitute the typical apparatus for the synthesis 


In paralleling the. through 
railroad rontes from Lake 
Erie to tidewater the Erie 
Canal figures as the con- 
necting link in a complete 
water service, covering all 
the great lakes. In this 
connection its enormous 
importance as a competitor 
for freights with the rail 
roads cannot well be over- 
estimated. The other can 
als perform similar service, 
and their value in keeping 
down the freight charges 
on railroads is of the ut- 
most importance also, 
This is a service directly 
affecting the producer 
Anything done to promote 
the efficiency of the canals 
isa service to the farmer 
and lumberman, as well as 
to the consumer of their 
products. Itis even claim 
ed that New York would 
have never attained her 
relative importance among 
the States but for the 
canals, 

From 1871 to 1891 the 
total tonnage of the New 
York canals was 106,844,750 
tons, whose value is esti 
mated at over three thou 


sand millions of dollars 


The opti-| During the year 1891, one-third of all the grain brought 


to this port came through the canals, 

It should be enough to remember that 
rates are pool rates; that in 1891, on the opening of the 
Erie Canal, in May, the railroad rate for grain was 7! 
cents per bushel, when the canal at once offered trans 
portation for less than one-half this figure, 25¢ to 3 
These figures show the value of the 


railroad 


cents a bushel. 


of the photographic series of successive postures, and it | Erie Canal. 


is doubtless in this direction that it will in the future 
find its principal application, when the improvements 
in instantaneous apparatus and the reduction in the 


Again, when the canals are opened, New York re 


| ceives nearly double the quantity of grain that Phila 


delphia, Baltimore and Boston combined can show. 


cost price of photogenic films will have permitted of When the canals close, the New York receipts drop off 
easily and cheaply obtaining very numerous series of to about the same as those of the three ports mentioned 


such postures. 


Canal navigation is closed for five months. During 


Our illustration represents the arrangement of Mr. | their seven months of operation their value to th. 


Reynaud’s new optical theater. The crystalloid band 


upon which the images are painted is represented at | 
A. The operator can revolve it in one direction or | 


port of New York is immeasurable. 
What is needed now is the improvement of the 


canals, They need to be deepened, the locks should 


The apparatus that produce the synthesis of the suc- the other by means of two handles. The images, re-| be enlarged, and everything possible done to increase 


cessive phases of an action have, up to the present, all! produced by a special process of reproduction in colors, their efficiency. 


(from Plateau’s phenakisti- 
cope to Reynaud’s praxino- 
scope) been limited by their 
very nature to the reproduc- 
tion of a motion or, at the 
most, of a very simple action, 
every rotation of the appara- 
tus evidently being capable 
only of repeating the effect 
produced by the preceding 
rotation. 

The object of the optical 
theater is to extend the illu- 
sion to the reproduction of a 
large series of actions, and of 
thus realizing the reconstruc- 
tion of an entire scene through 
optical synthesis. 

To this effect a band of 
great length carrying a large 
number of poses replaces the 
crown of the old apparatus. 
in order to present the ani- 
mated scenic illusion to a 
great number of spectators, 
it was necessary to give it 
large dimensions, which is 
something that can be done 
only by projection upon a 
screen. 

But, in order to obtain such 
illusion under good conditions 
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BEYNAUD’S OPTIOAL THEATER. 


The present tendency seems to be to 
let them alone. 
will be a very bad one for the 
port of New York. 

The affairs of the conven 
tion are in the hands of the 
Union for the Improvement 
of the Canals of the State of 
New York, 55 Liberty Street, 
New York, N, Y. It is to be 
hoped that the encas in view 
will be speedily attained. 


This policy 


ee 


Laxative Lemonade, 

The Pharmaceutical Rec 
ord says that a preparation 
known as laxative lemonade 
is prepared in Germany by 
dissolving 30 to % grainmmes 
tartrate of soda in 500 grain 
mes of hot water, allowing 
the solution to cool, and ad- 
ding to it 50 to 100 grammes 
of flavored simple sirup. This 
mixture is then transferred 
to strong glass bottles and 
charged with the weight of 
several atmospheres of car- 
bonic acid gas. This is said 
to furnish a cheap and effect- 
ive substitute for citrate of 
magnesia. 
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Preservation of Hard Wood Mandles, 
To the Editor of the Scientific American: 

I handle a great many hard wood handles for ham- 
mers, axes, etc., and I find that I lose a greet many an- 
nually from the ravages of a little insect or wood 
borer, which thoroughly honeycombs a handle in a 
very short space of time, leaving the handle a mere 
shell with innumerable small holes on the outside, and | 
grinding the inside into a powder as fine as flour. 1) 
have found it a very difficult matter to find specimens 
of this insect. The few that we have examined with a 
magnifying glass are smalier than a flea and of a milk 
white color, with long antenna, although one was dis- 
covered considerably larger, about the size of a flea, | 
and dark colored, but was the only one. I would like | 
to ask you, Ist, the scientific name and common name 
of the insect ; 2d, a remedy, if there is any, to prevent 
the destructive work of this little pest. 

Los Angeles, Sept. 7, 1892. C. Ducommuy. | 





Dr. ©. V. Riley, to whom we referred our corre-| 
spondent’s letter for reply, writes as follows : 

1, There are several coleopterous insects of the 
family Ptinide known to infest dry hard wood that is 
used for handles of various implements. Since Mr. Du- 
commun does not send any specimens, it is impossible 
to name the particular species which does the damage. 


Tt is, however, in all probability, one of the powder 
post beetles, genus Lyctws, of which L. striatulus and 
L. paralielopipedus have been observed under con- 
ditions similar to those described by Mr. Ducommun. 
They are small, elongate brownish beetles, and their 
larve small, six-legged yellowish white grubs, with 
their bodies always curved near the tail end. 

2. The beetles and their larve may be destroyed by 
i umersing the infested handles in kerosene for a short 
time. It is quite important, however, to thoroughly 
disinfect in this manner all handles which show the 
least trace of the presence of the beetle. The entire 
stock of handles kept in the store should be carefully 
inspected from time to time. The presence of the 
beetles may be easily detected from the small circular 
holes through which the beetles have entered the 
wood, or from the little heaps of fine sawdust which 
accumulate beneath the infested handles. 

~—_+-eoo> NS 
The Electric Cars in Boston, 
To the Editor of the Scientific American: 

I have been a constant reader of your paper for over 
thirty years, and have never yet discovered what I 
thought to be an article published with a view to pro- 
mote any unworthy scheme, or misrepresenting facts 
for the benefit of any individual or corporation. 

There appears, however, in your issue of Septem- 
ber 17 an article headed “‘ The Trolley Electric Car,” 
wiich was copied from an electrical paper, and in 
which the trolley system of Boston is very highly 
spoken of. The article speaks of the “‘ great success” 
and the “enormous profits” realized by the system in 
Boston, and refers to the sale of the company’s stock 
as proof of the fact. The facts in the case are that 
electric cars have been the greatest nuisance that was 
ever put into the streets of Boston. So far as improv- 
ing the surface travel of the city, it has impeded it very 
much, and the accommodations are not as good as the 
former horse car service, except to parties who are rid- 
ing to the suburbs or country. In the center and more 
immediate circles of business and travel it has block- 
aded our streets, with great hazard to life and pro- 
perty. It is impossible to calculate with any degree of 
accuracy when you can reach a certain point; some- 
thing happens, the trolley is out of order, the fuse is 
burned out, or the car is off the track; so that we 
often find a mile of heavy cars in line, with not enongh 
power on a single trolley wire to move but a few ata 
time. 

Horses and men have been killed and injured by 
falling trolley wires, and one of the worst fires in Bos- 
ton, where three or four million dollars’ worth of pro- 
perty and several lives were lost, was set by an electric 
wire, which was supposed to ‘have come in contact 
with the trolley system. 

The telephone system has been greatly impaired by 
the trolley wires, and aecidents have been fearful. 
From the last official report of the railroad commis- 
sioners, for one year, it appears there were 281 accidents, 
resulting in 20 deaths. The amount of damages paid 
by the railroad company for the last fiscal year was 
$149,592.42, with, perhaps, full as many more unsettled 
claims—an average of $407 for each day in the year. 
It is believed by those most familiar with the receipts 
and expenditures of this company, with their accident 
account, cost of repairs, increased capitalization, etc., 
that they can never earn a dividend. 

The capital stock, ete., of this company has been in- 
creased from $6,400,000 to $16,400,000, with debts and 
liabilities amounting to $20,000,000, in four years. 
Although they have paid eight and ten per cent divi- 
dends on their common and preferred stock, which, of 
course, has carried their stock somewhat above par, 
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yet, when you consider that in Massachusetts divi- 
dends can be paid out of capital stock or borrowed 
money, it is easy to see how stocks can be sold above 


par. 
Outside of those who live a long distance from the 


‘center of the city, and get cheap fares and extra speed 


in the suburbs, and those who have personal interest 
at stake, I think the electric road would be voted out 
of Boston. I have no personal or private interest in 
this or any other company, but am simply a careful ob- 
server, with some knowledge of the cost and profits of 
street railway traffic. J. V. M. 
Boston, September, 1892. 
High Speed Photography. 

Professor C. V. Boys recently gave a British Associa- 
tion lecture to artisans at the Synod Hall, Edinburgh, 
at which Lord McLaren presided. 

Professor Boys explained that in the observation of 
moving things a so-called instantaneous view is neces- 
sary, but that, according to the nature of the subject, 
different degrees of instantaneity are sufficient or 
necessary. Thus for portraiture the magnesium flash 
is so sudden that an eye with the pupil wide open, as it 
is in the dark, has not time to contract during the 
time that the light lasts: while, on the other hand, a 
large ciock face made to rotate so fast that the out- 
side of it was traveling at forty miles an hour appeared 
a mere blur by this light. 

In contrast to this the same rotating clock face was 
illuminated by a brilliant electric spark, and appeared 
absolutely at rest, the finest marks being clear and 
sharp. Therefore, in dealing with such slow speeds 
as forty or one hundred miles an hour, the particular 
electric spark made use of would last a sufficiently 
short time. In illustration of the application of an 
ordinary electric spark to the photography of bodies 
moving at speeds less than sixty miles an hour, Mr. F. 
J. Smith's experiments with intermittent sparks were 
referred to, and one of Lord Rayleigh’s photographs 
of a breaking bubble was exhibited. 

In illustration of the perfection to which mechanical 
methods may be brought, a very perfect photograph 
of a broad gauge express train, which passed Mr. F. J. 
Smith at one hundred miles an hour, was exhibited. 
The camera was in a train traveling at forty miles an 
hour, and the other train was meeting it at sixty miles 
an hour. The lecturer had to deal with speeds which 
were very much greater, so that it was by no means 
evident that the spark, which to such tests seemed 
perfectly instantaneous, lasted in reality so short a 
time that a bullet, for fstance, would “not move a 
visible amount before the light had ceased. 

In order to investigate the duration of sparks made 
under different circumstances, the revolving mirror 
had been employed, and the method of using it was 
shown. It was placed about twenty feet from the 
screen, where a beam of light from an electric lamp 
was focused. If the mirror were made to turn once a 
second, the image was shown to travel at the rate of 
240 feet a second on the screen. ‘The electro-magnetic 
driving apparatus was then allowed to rotate until the 
mirror was turning 1,000 times a second, when the 
image traveled on the screen 240,000 feet a second, or 
about 160,000 miles an hour—nearly 200 times as fast as 
the bullet from a Martini-Henry rifle, the bullet travel- 
ing only thirteen times as fast as an express train. 

It was thus possible to observe easily to the 1-100,000,- 
000th of a second how long any spark actually lasted. 
Photographs of three sparks taken with the apparatus 
were exhibited, showing that such a spark as that 
which had just seemed to be instantaneous really 
lasted as much as the 1-100,000th of a second, which 
was far too long for the purpose of photographing 
rifle bullets; whereas a spark made with other appa- 
ratus was practically extinct in 1-10,000,000th of a 
second, and the last light died away in less than 
1-1,000,000th of a second. The third spark lasted less 
than half of this. The second spark is the one which 
the lecturer had employed in his experiments. 

Professor Boys then referred to the experiments of 
Professor Mach, of Prague, who was the first to pho- 
tograph bullets successfully, and showed a diagram of 
his apparatus and one of the photographs which Pro- 
fessor Mach had sent him. He then showed and 
explained a diagram of his own apparatus, and a pho- 
tograph of itin position in the laboratory. The ap- 
paratus itself, to the uninitiated, seeming to be of the 
rudest construction, consisted in the main of a rough 
packing case, but it was in reality more carefully de- 
signed than was apparent. 

This had been brought and set up in a position as 
for taking a photograph, but, as was explained, owing 
to the moisture-saturated state of the air in the room, 
the glass plate could not be properly electrified. How- 
ever, a bullet was sent through it from a magazine 
rifle on the chance that the spark would pass, and if 
it had, the plate would have been developed and 
shown in the lantern. A series of photographs of 
bullets, shot, and so on, taken in the last few weeks, 
were then exhibited, and their features explained. 














no atmospheric waves were visible. A Martini-Henry 
rifle bullet (1,295 feet a second) was perfectly defined, 
and waves similar to those seen on water through the 
still surface of which a point is dragged were clearly 
defined. A magazine rifle bullet (2,000 feet a second) 
left a conspicuous trail like that behind a steamer, and 
the head and tail waves were more conspicuous than 
those last seen, and were more inclined to the perpen- 
dicular. The connection between the speed and the 
inclination of the waves, both in the case of water 
waves and air waves, was shortly explained, and it was 
shown that when the body is moving at a speed which 
is less than a particular speed, in each case none are 
found. 

In illustration of this point, an aluminum bullet of 
8,000 feet a second showed still more inclined waves, 
while the inclination was greater still in another pho- 
tograph when the bullet had been fired through a 
mixture of carbonic acid gas and ether vapors, in 
which sound—that is waves—can only travel at about 
half the speed that it does in air. 

Mr. Scott Russell’s experiments on the reflection of 
water waves, published in the journal of the British 
Association of 1844, were then referred to, and it was 
shown that air waves may behave in precisely the 
same manner, being either perfectly reflected or 
wholly unreflected, in which case they gather strength 
and form a breaker, and that this depended on the in- 
clination. Thus at a grazing incidence there is no 
reflection. This is the case of the whispering gallery. 
The lecturer also showed that the deflection of bullets 
near walls was likely to be less in the case of high 
speeds, for then the air wave, being more inclined, 
would be reflected instead of running ahead and in- 
creasing the resistance on one side of the bullet, as 
photographs showed was the case. 

Three photographs of shot, fired from an ordinary 
fowling piece were next shown, the first from a choke- 
bore, the second from a cylindrical barrel, and the 
third from the same barrel, but with a few drops of oil 
among the shot. These were of interest in connection 
with the discussion as to the longitudinal and the 
lateral spreading of the shot. The last series of slides 
showed wat happened when a bullet pierced a glass 
plate. A series of views were taken as it gradually 
went through and escaped from the cloud of glass it 
had created. It was shown that here again the air 
waves about the glass plate gave information as to 
what the glass had been doing from the moment of the 
first collision to the time—in one case, 1-100th second 
later—when the photograph was taken. The lecturer 
concluded by expressing his obligation to those who 
had helped him in the experiments. 
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Cobalt Toning. 

M. Alexis Redares, in a communication to La Pho- 
tographie, relates his experience in regard to cobalt 
toning. He says, in place of cobalt depositing itself on 
albumenized paper in a metallic state, it deposits 
brown oxide of cobalt, and the proofs obtained are of 
a reddish color, and leave much to be desired. He 
used the following solutions - 





A. 
WR oc cv ccdodvdcdcbdses. coctecscoses cdedseoss cote 1,000 cm. 3 
Cobesife oF CORR. c0e 000 c0cescccncctcccescescocesey 10 gr. 

B. 
WOR .ccccccecccccccccces 2 ie6b0R0g666 0600gees! Geebes 1,000 cm. 3 
Raps nEE DNiso006000 06000 2020000006- consvecteces R 40 gr. 


100 em. 8 of A mixed with 130 cm. 3 of B, leaving this 
mixture three or four days before filtering. Test by 
sunflower paper to find if solution is acid or basic. If 
acid, add drops of a 10 per cent solution of bicarbon- 
ate of lime. If basic, saturate with a 10 per cent solu- 
tion of hydrochloric acid. The bath should be abso- 
lutely neuter, otherwise it will not tone. From two to 
three days are required to tone by this process on 
ordinary paper. Fix with hyposulphite as usual. 

M. Redares has used in the bath acetate of lime 
in place of acetate of soda, which he finds has no 
reducing power on the salts of cobalt. He expresses 
hopes of perfecting the cobalt toning, and regrets he 
cannot yet give a formula which will tone in a couple 
of hours. 





Apyrite, a New Smokeless Powder. 

Although full information of the composition of this 
powder is not obtainable, it is known that nitro-cellu- 
lose enters largely into it. It is claimed that this pow- 
ders burns without flame or smoke, that it can be han- 
dled and transported without danger, and that it is 
not affected by moisture or heat. According to the 
Revue Scientifique experiments recently made at Stock- 
holm showed that twenty shots with apyrite did net 
heat the gun as much as fifteen shots with erdinary 
Swedish powder, or ten shots of nitro-glycerine pow- 
der. Neither does it foul the gun, 800 shots with it 
leaving the gun clean. The same authority states that 
with the new magazine gun used in Sweden, 3% 
grammes, or about one-eighth of an ounce, will give an 
initial velocity of 640 meters, or 2,080 feet, with a pres- 
sure of 2,260 atmospheres. The manufacture of this 


A pistol bullet (750 feet a second) was the first one | powder requires, it is said, neither special appliances 
shown. This and the wad were clear and sharp, but nor buildings. 
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Biectrelytice Process for Antimony. used, and all the steam connections of the building are 


et — 
with it. The tension carriage is also Mr. Upton’s de- 


According to the Moniteur Scientifique, Koepp, of | by Blake & Williams, of New York. The driving plant | sign. 


Rheingau, Austria, has invented the following process | was furnished by Robert Poole & Son Company, Balti- 
for obtaining antimony from its ores, It consists in , more. 

treating sulphide of antimony with certain salts of ox-| Three cables are operated from the house, one known 
ide of iron alone or in connection with haloid salts in as the West avenue section, containing 23,760 feet, the 
an apparatus from which the antimony is deposited Fourteenth street section, containing 27,900 feet, and 














electrolytically. The trisulphide of antimony is decom- 
posed in contact with ferric salts, sulphur is liberated, 
and the ferric oxide passes to the state of ferrous oxide, 
and at the same time antimonious oxide passes into so- 
lution. The reaction is rapid, and is complete when it 
takes place in the presence of free hydrochloric acid, 
or, better, in the presence of a haloid salt, such as com- 
mon salt. The following reaction is explanatory: 
2Fe.Cl. + Sb.8; = 2Fe.Cl, + Sb,Cl, oo 8;. The anti- 
monial solution freed from the sulphur by filtration is 
submitted to electrolytic action, and the antimony is 
precipitated at the negative pole, the iron being oxi- 
dized at the positive pole, giving a solution of ferric 
chloride which can be used for the treatment of fresh 
quantities of sulphides of antimony. The anode and 
cathode are composed of lead plate. The bath is 


heated to about 50° and maintained in constant move- | 


ment. In order to obtain a compact deposit of anti- 
mony, it is necessary to employ a current of 40 amperes 
or thereabout for each square meter of surface of the 
cathode. 
a a 

THE PIPA AMERICANA. 

This animal raises its young in a very peculiar 
manner. The male pipa places the eggs on the back 
of the female, where they are held by a secretion from 
the skin until each one is inclosed 
in a little hexagonal case shaped 
like the cells of the honeycomb, and 
developed in the skin of the mother 
frog. Each casing is closed by a 
little cover. In these little cases 
the sixty or seventy young of every 
pipa pass the eighty-two days which 
constitute their period of develop- 
ment. 

The engraving is copied by the 
lllustrirte Zeitung from the seventh 
volume of Brehm’s ‘“ Thierleben,” 
which has lately been completely 
revised by Dr. Boéttger. 


> 





The Washington and Georgetown 
New Cable Plant, 

The Washington and Georgetown 
Street Railway Company has just 
equipped the Pennsylvania avenue 
and Fourteenth street branches of 
its road with a new cable plant at a 
cost of $3,000,000. This, together 
with the Seventh street road owned 
by this company, and already using 
the cable system, makes the most 
complete and one of the largest 
cable systems in the country. The 
company’s tracks cross the entire 
length of the city, from east to west, 
over Pennsylvania avenue, and 
across the width of town, north and 
south, by double tracks on Seventh 
and Fourteenth streets. The entire 
system contains twenty-two miles of 
single track, all Johnson’s girder rail, eighty pounds to 
the yard. The track gauge is 4 feet 8% inches, and the 
maximum grade is 6 per cent, occurring on a stretch of 
about 1,000 feet, on what is known as Capitol Hill. 
The entire system has a capacity of four hundred 
cars, but only two hundred and ten in regular daily 
use. 
The power house of the new plant is at Fourteenth 
and D streets, N. W. It is in the center of the business 
section of town, and the site, which is 141241 feet in 
extent, cost alone $556,000. The ground, however, 
was insecure, which necessitated the sinking of two 
thousand one hundred piles, from 25 to 30 feet long, on 
which the] masonry foundation was laid. The build- 
ing, while plain in outline, is a handsome structure of 
selected red pressed brick, with red Seneca sandstone 
trimmings. It covers the whole of the square of 
ground bought by the company. 
98 feet in three stories. The ground floor and a part 
of the second floor will be oceupied by the company for 
the cable plant and offices, and the remainder will be 
let for offices and manufacturing purposes. 

The engines of the new plant are of the Reynolds- 
Corliss type, and are furnished by the Edward P. Allis 
Company, of Milwaukee. They are 36X72 inches cyl- 
inders, and 750 nominal horse power. The fly wheel 
is 30 feet in diameter, and weighs 100,000 pounds, and 
has a normal speed of fifty revolutions per minute. 
The 15 inch line shaft is 66 feet between the engines. 
Steam is furnished to the engines from a battery of 
eight Babeock & Wilcox boilers, of 184 horse power 
each. The fuel is fed to the furnace by the Rooney 
mechanical stokers, and the ashes are disposed of in 
the same way. The Berryman feed water heater is 


THE PIPA AMERICANA. 


the East avenue section of 31,660 feet. An auxiliary 
cable of 4,000 feet carries a line of cars from the main 
line of the road, at the foot of the Capitol, to the Bal- 
‘timore and Ohio depot, by an ingenious device, the 
design of Mr. Upton, chief engineer of the road, and it 
is as simple as itis ingenious. It is practically a small 
driving plant on the plan of those at the power house, 
| but minus the engine. The East avenue cable, on its 
| way to the navy yard, is passed by a turn round the 
drum of this secondary driving plant, which is sunk 
in a vault 14 feet deep, beneath the pavement, and in 
| this way the 4,000 feet of auxiliary cable is kept going 
| at arate of six miles per hour, without interfering with 
the rest of the line. 
Besides the power house, in the center of the city, 


The principle of the device isa weight, suspended 
between lever arms, in such a way as to bring the 
tension heavier or lighter on the levers, as the tension 
is heavier or lighter on the cable 

The cable speed will be nine miles per hour, 

Work on the road was begun in May of 18°1, and 
finished in July, 1892, but the construction was not 
pushed during the whole time. 

The cars are operated with a grip and single trailer, 
or with two trailers in the crowded hours of the day. 
The seventy grip cars were manufactured by the John 
Stephenson Company. They are 14 feet long, and 
have a seating capacity of twenty. The one hundred 
and eighty passenger cars are froém the American Car 
Company, St. Louis. The closed cars have a seating 
capacity of thirty-two, and the open cars will carry 
forty. Cars are switched at the ends of the line, no 
turntables being used. 

The power house was designed by W. C. Root, of 
Kansas City, and was placed in the hands of J. EB. & 





the navy yard, the eastern terminus of the Pennsyl- 
vania avenue line, 8. H. & J. F. Adams, Baltimore, 
contractors. Both these buildings are of pressed brick, 
with red sandstone trimmings, and are quite an orna- 
ment to the neighborhood. 

The road was designed by W. B. Upton, chief engi- 
neer of the road, in consultation with Daniel Bonte- 
cou, of Kansas City, consulting engineer, and the con- 








D. 8. Carll, erecting engineer. 


there are two new car barns, one at Mount Pleasant, A. L. Pennock, contractors, of Philadelphia. All of 
the terminus of the Fourteenth street road, J. L. Par-|the architectural iron work was furnished by the 
sons, Washington, D. C., contractor, and the other at|Champion Iron Company, of Ohio. 


The work was 
greatly delayed by the insecure ground, which neces- 
sitated the sinking of piles for the masonry founda- 
tion, and by bad weather during the winier, which 
hindered the brick workers. 

The Washington and Georgetown Street Railway 
Company was organized in May of 1862, using a very 
poor quality of horse power on bob-tailed cars. It has 





(ONE HALF NATURAL SIZE.) 


struction was carried out under the supervision of | fermentation. 


The driving plants for the three cables at the power |its dark color. 


grown constantly with the growth of the city, its im- 
provements keeping well abreast of 
the times, in spite of occasional 
adverse Congressiona! criticisms to 
the contrary. The Congressional 
provision for the change in motive 
power was made just two years ago 
from the 6th of the present month, 
and was a very short time for the 
accomplishment of such an under- 
taking ; but, by constant, steady 
work, the change was made and 
the first car was run over the line 
on the last day of the two years 
time limit allowed by Congress. 
The present officers of the road are 
Henry Hurt, president; ©. M. 
Koomes, secretary and treasurer ; 
and ©. C. Sailer, superintendent. 
—AStreet Railway Review. 

PETS aT 
Califernia Becr Seed, 

A correspondent sends a small 
package containing some ‘ Cali- 
fornia beer seed.” He says: ‘It is 
used with sugar and water for mak- 
ing domestic beer. This sample 
was dried the present summer. 
When in its best condition it causes 
a brisk aleoholic fermentation, 
about the same as common yeast. 
This may not be as active as the 
best, but it is the freshest I can 
procure now, and is enough for a 
pint of water, with 144 ounces of 
sugar dissolved in it and kept ata 
proper temperature for alcoholic 

The beer that this came from was 

made with sorghum molasses, from which it derived 

In its normal purity and wet it is 








OC Manva,>r Ske 


house are entirely independent, and by means of fric- perfectly white. It is self-propagating, that is, it 
tion clutches any cable may be operated by either of | increases in quantity while fermenting sweetened 
the engines without regard to the others. The total water.” 

length of the 15 inch drum shafting is 95 feet. The, Answer by Dr. C. V. Riley.—I have had this sub- 
cable drums are 14 feet in diameter, fitted with Walker | stance before and have watched the interesting fer- 
differential rims, which, in the Seventh street power |mentation of water and sugar under its influence. 


| 
| 


The action is due to a bacterium and a fungus the 


house, have given wonderful service, and after two 
years’ wear were measured but a short time ago, and 
failed to show a wear of ,;, of an inch. The cable 
drums are of six grooves each, and are both operated 
| by a rope drive, an entirely new departure in cable 

The pulleys on the line shaft are 9 feet 





construction. 
8'¢ inches and those on the drum shaft are 26. On the 
| West avenue and Fourteenth street sections the line 


but on the East avenue section, which is 3,760 feet 
longer than any of the others, the pulleys have twelve 
and fourteen grooves. The power is transmitted from 
the fline shaft drum by “stevedore” manila ropes, 
to the 26 feet pulleys on the cable drum shaft. The 
eable is 14 inches, Lang lay, six pieces of nineteen 
strands each over a hemp core, and was made by the 
John A. Roebling Company. 

The cable tension device is one of the most interest- 
ing features of the whole plant. It is the design of 
W. B. Upton, chief engineer of the road, and was de- 
signed especially with a view to remedy the surging 
of the cars by means of an automatic variation of 
the tension. It was tried on the Seventh street road 
for several months with entire success, and all three 





of the cables in the new power house are fitted 








species of which in our American substance have not, 
as Prof. Galloway, the micologist of the department, 
informs me, been settled definitely. It is similar, if 


/not identical,, to the so-called “ginger beer plant” 
‘of Europe, and in this case Marshall Ward, in the Pro- 
‘ceedings of the Royal Society, Volume L., No. 304, 
| London, 1891, determines the organisms involved as 
It has a height of | shaft drums have seven and nine grooves in each set, | Bacterium vermiforme and Saccharomyces pyriformis. 


Mr. Charles L. Mix, in the Proceedings of the Ameri- 
can Academy of Arts and Sciences, Volume XXVI., 
speaks of this subject under the foliowing titie: ‘‘ On 
a Kephir-like Yeast found in the United States.” He 
summarizes the European literature concerning the 
milk ferment of the Caucasus, and concludes that the 
American ferment is almost if not quite identical with 
the European kephir, in which the bacterium is Ds- 
pora caucasica, and the fungus is Saccharomyces cere- 
visiae. Beyerinck, in the ‘“Centralblatt fur Bakteri- 
ologie,” Volume VI., p. 44,4eseribes the Saccharomyces 
as a new species, making it distinct from cerevisiae and 
giving it the name of kefyr. This name Mix adopts 
for the American fungus, although this adoption 
seems to be provisional. For the present we can de 
no better than to accept Mix’s conclusions. 

















Scientific American. 
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RECENTLY PATENTED INVENTIONS. 
Ratiway Appliances. 
Car Coupiine.—Freeman Thompson, 


Dover, N. H, This iuvention provides a device hy which 
cars may be aatomatically coupled together so that they 
cannot become accidentally pled, the coupli 
being conveniently and eafely operated from the top or 
the sides of the car, The invention covers a novel con- 
struction and combination of parts; the device may, if 
necessary, be coupled to an old-fashioned coupling, 
using the ordinary link and pin. 


Car Coupiine.—George W. Wilkin- 
eon, Chicago, lil. This invention relates to devices 
having a movable knuckle and hooking with one an- 
other when coupling. The drawheads or couplers of 
adjacent cars alike have the hook form to engage with 
another, and occapy 4 horizontal position; each is com- 
povel of two parts, a stationary, partly hook-shaped 
head iptegral with the drawbar, and a movable or slid- 
ing hook-shaped knuckle of arc shape working through 
acorreepon ling hook-shaped slot in the fixed head part. 
This knuckle part, and a lever which engages and 
releases i, are the only two movable parts of each 
coupler. 


RatLway True Siena. — Walter Scott, 
Hot Springs, Soath Dakota. A time clock is provided 
by thie inventor with a stopping mechanism for an aux- 
iliary clock adapted to be released by an electro-mag- 
net releasine mechanism of special construction, form- 
ing a time signal of simple and durable sonstruction, 
very effective and antoraatic in operation, and arranged 
to positively and accarately record the time when the 
train passes the track on which the device is applied. 


Foutpine Strep ror Car BERTHS.— 
Harry C. Stanley, New York City. A lhght, strong 
ladder is, according to this invention, made to fold 
into the form of an elongated bar, that is loosely 
secured to an upper berth of a car or steamer, being 
located in a slot in the front rail of the berth, eo that 
when swung laterally out it will assume the form of a 
step ladder, reaching to the floor, thus affording con- 
venient means of reaching the upper berths, 


MovaBLsE Strep.—Frank Forster, Eti- 
wanda, Cal. This is a eimple form of siep, adapted to 
be easily secured to the aenal steps of a car, where 
it may be readily operated to drop beneath the lower 
stationary step, while it may be conveniently pushed 
op end held out of the way when not in use, so that 
there will be no danger of its coming in contact with 
any obetraction on the road. 


TANK Freeper. — Merritt Burt and 
Joho W. Skilton, Jacksonville, Fla, Thie is an inven- 
tion especially applicable for uee along railroad lines, 
or tt may be employed for other purposes. Into a well or 
other water reservoir extends a pipe open at its lower 
end, near which are lateral openings for the ingress of 
water, while just above the water level ts an air iniet, 
there being at the upper erd of the pipe a discharge 
«pout leading into the tank. A valved piston is fitted 
to work in the pipe, descending by gravity, and being 
lifted by a wire rope passing over a drum and con- 
nected with a locomotive or a lifting mechanism, the 
piston on ite upward movement lifting and discharging 
into the tank the body of water in the pipe above it. 








Mechanical, 


Hottow Manpret Cuuck. — Frede- 
rick A. Back, Urbana, 0. This is a chac k more espe- 
cially ‘ntended for holding broom and like handles 
while the broom material is being tied, though also 
applicable for other purposes. Its main feature ie a 
loose arrangement of the dies, which will turn in the 
cone whenever the handie heid by the dies offers suffi- 
cient resistance, when, as the pressure at both ends 
overcomes the friction, all will carn together. The 
bandies are thus firmly grasped while being revolved 
to secore the broom material on them, without that 
marring likely to occer when employing stationary 
dies in the hollow mandreil to hold the handles. 


DEVICE FOR CONVERTING MorTion. — 
George E. Morrison and William A, Dye, Jr., Edger- 
ton, Kansas, Thie is a device for converting rotary 
into reciprocating motion, especially where the recipro 
cating parte are not intended to move rapidly, being 
designed for use in connection with vibrating sieves 
and shake-feeds of roller milis, and with the shakers 
of wheat separators, middlings purifiers, sieve scalp- 
ers, thrashing machines, ete, It consists of a revolubie 
cam wheel and roilers journaled on a movable body on 
opposite sides of the cam wheel to press against it, one 
of the rollers having @ «liding bearing and a spring for 
holding it against the cam wheel. 





Agricultural, 


Ptow FexpEx.—Gaston N. Spencer, 
Ouachita City, La. This fender is readily applied to 
an ordinary plow or other implement ased for caltivat- 
ing between rows of growing plants, and has spring 
fingers to caich the heavy clods and large pieces which 
might be thrown upon and injare the plants, while 
causing the dirt to be partially sifted, eo that only fine 
dirt and the requisite quantity will be thrown around 
the roots of the plants. 


Pirow ATTACHMENT.—Curtis H. War- 
rington, Weet Chester, Pa, Thies is a device for pre- 
venting the share aod mould board from becoming 
clogged with weeds and rubbieh, the attachment being 
appilcable to either right hand or left hand plows. A 
traction wheel journaled in a yoke frame adjustably at- 
tached to the front end of the plow beam asctustes a 
bevel gear by which are operated sprocket wheels, car- 
ryiog an endless chain Velt and carriers, by means of 
which, as the plow is advanced, any trash in the path 
of ite share ie taken ap and delivered into the fur- 
row, where it will be covered up by the overturning 
certh, 


Miscellancous, 


Ick Macuine. — Magnus J. Palson, 
Gloucester, Mass. This invention relates to absorption 
ice machines, in which aqua ammonia is treated to form 
anhydrous ammonia gas, which is condensed and then 
expanded into gaseous form in a refrigerator, the gas 
afterward being absorbed by weak ammonia liquor 
from the still, and the aqua ammonia thus formed being 
again utilized to produce ammonia gas, the process be- 
ing continuous. The invention covers several features 
of the apparataa, which is designed to utilize to the 
highest degree the heat generated, the) resaltant econo- 
my being ganged by the proportion which the ice made 
bears to the fuel consumed. 


OrE WASHING MacHINEs.—Carl A. E, 
Meinicke, Clansthal, Germany. A device for regularly 
feeding a quantity of pulp to the machine is provided 
by this invention, the imp: t consisting princi- 
pally of a knife adapted to cut on the surface of the 
material held in a vessel or a tank, in conjunction with 
which is arranged a watering device to dissolve and 
wash away the material cut by the knife. 


Or ExTrRactine APPARATUS.—Charles 
Mann, New York City. This improvement includes a 
eteam- jacketed extracting tank with a strainer in its 
bottom and a rotary stirrer, connected at its bottom 
with the top of a steam-jacketed evaporator at a lower 
level, there being a centrifugal spraying mechanism in 
the evaporator, from the top of which a vapor pipe 
leads into the top of the extractor, so that the vapor- 
ized extracting fluid will be conducted back to the ex- 
tractor. The apparatus is adapted for use in extract- 
ing ofl from cotton seed, linseed, and similar sub- 
stances, at the same time deodorizing the oil. 


Or PURIFIER AND RESERVOIR.—Ru- 
dolph Metz, Philadelphia, Pa. The main tank of this 
combination device has a lower water inlet and outlet, a 
central well with ontlets near the top, a hopper above 
the well having an outlet tube extending down into the 
well, in the lower portion of which is a steam coil, while 
hoppers, arranged beneath the well outlets, have deliv- 
ery tubes extending into the lower portion of the tank. 
The oil accumulating in waste material, etc.. may by 
this device be easily strained and filtered, the dirty oil 
being boiled in a separate receptacle from that in which 
it is finally stored. 


Pump. — William Peterson, Genesee, 
Minn. A pump especially adapted for use in tubniar 
wells is provided by this invention, the pamp having 
two pistons actuated from a single lever reciprocated 
simultaneously in opposite directions, the lever being 
operated by a band, a wind wheel, or other power, The 
constraction is simple, darable, and inexpensive, and 
the pamp affords a continuous etream, 


STEAMING OR TEMPERING GRAIN.— 
Rollin L. Rodman, Kingman, Kansas. This device is so 
constructed that if the sapply of grain to the grind- 
ing machine or bin should be stopped, the supply of 
steam and maternal will both be automatically cut off, 
and when the supply is continued the grain and steam 
will both be admitted automatically. Within a suitable 
casing is a counterbalanced hopper, in which isa zigzag 
passageway or chute with steam inlets and a valve be- 
neath the graicn supply opening, there being another 
valved steam supply pipe and connection between the 
valves at the grain supply opening, whereby the move- 
ment of the hopper operates the valves. 


Titt1ne DEVICE FOR BARRELS OR 
Casxs.—William Fuilard, Brooklyn, N. Y. Combined 
with the barrel rack or stand is a t 
pivoted vertically and transversely tilting pillow block, 
with a spring mechanism for forcing the block upward. 
The device is simple, thoroughly automatic, and can be 
applied to any form of rack, its action being, as the 
liquid is drawn from the barrel, to raise the rear end of 
the barrel, so that the liquid always lies at the front 
end, near the faucet, permitting all the contents to be 
drawn. 


WIRE STRETCHER.—Judson N. 
Hatcher, Montgomery, Mo. This invention is for an 
improvement in devices used for stretching fence wire, 
providing for the purpose a cheap, strong, and effective 
machine, which may be quickly fastened to a wire and 
easily operated to give the desired tension, while having 
no side draught, and enabling all the power used to be 
applied directly to the wire. The machine has a double 
ratchet bar, between the members of which moves the 
draw-bar, operated by a lever, there being pivoted on 
the draw-bar a wire clamp with a fixed jaw on one 
side and a cam lever pivoted adjacent to the jaw. 








BALANCE STAFF BEARING FOR TIME- 
rizces.—George Newton, New York City. This im- 
provement provides a means whereby the pivots of the 
balance staffs of watches or chronometers, and the 
Jewels, stones or bearings in which they work will be 
protected from breakage or injury when the watch or 
chronometer meets with a severe fall, shock, or blow. 
According to this invention the rings, beds, or bands 
in which the jewels, stones, or bearings are set are 
each mounted in the end of a reciprocating spring, so 
that they mayfrecede or give way, tosome extent, a pecu- 
liar form of balance staff being also employed, which is 
so adjusted as to take the shock from its pivots by 
coming in contact with the bridges. 


Gas BURNER ATTACHMENT.—George 
Le Vesconte, Minneapolis, Minn. The burner is car- 
ried by the apper end of a vertical key, and a metallic 
band secured at one end to the gaspipe is carved up- 
ward over the burner and downward, there being ope- 
rating connections between the lower end Of the band 
and the key. The device is very simple and inexpensive, 
and operates to automatically turn foff the gas when 
the gaslight is blown out by ignorance or accident. 


Liexutine Device.—Bradford H. Pen- 
dietoo, Evanston, I). By this device, lamps, lanterns, 
gas jets, etc., may be conveniently lighted without re- 
moving the chimney or globe, no matches being needed, 
and the device being ready at all times for immediate 





use, A email box, carrying « scrateher, is secured to 





extend from near the burner down and outwardly,'and 
in a cireular casing, pivoted in the box, isa rtrip ar- 
ranged in a roll and pivoted with igniting points, a 
shaft turning in the box winding up the igniting strip. 
The shaft is rotated by turning a knob, by means of 
which the ignition points are successively brought 
against the ecratcher to light the wick or jet, 


Boox InDEX.—William B. Devin, Syr- 
acuse, NN. Y. This invention relates to an index at- 
tachment, especially designed for indexes to letter 
books, providing a device by which an index may be 
flexibly connected with one of the leaves of the book, 
independently of the back. The index is flexibly con- 
nected, so that when the book is closed the index may 
be drawn out to lie flat in front of it, the leaves of the 
index being then readily turned. 


RuspBeR Dam CuiAmp.—Asher IL. F. 
Buxbaum, Walout Hills, O. This invention provides a 
dental cervix clamp having arms with teeth or spurs 
adapted to embrace a portion of the neck of the tooth, 
the arms being pivotally connected to the clamp and 
made adjustable. The clamp is used for pushing and 
holding back the gum and rabber dam from the neck of 
the tooth, to permit of the treatment of decay cavities, 
and is adapted to fit the neck of any sized tooth. 


Frour S81rrer.—Ida M. Ingram, Se- 
dalia, Mo. This sifter has a cylindrical body with a 
sieve in its bottom, a eeries of connected spaced sieves 
being passed downward into the body aud removabie 
collectively therefrom, while a central shaft extending 
down through the connected sieves has an agitator for 
each of them and one for the lower sieve. A crank 
handle turns the agitator shaft, and this sifter at one 
operation practically sifte the flour several times, thor- 
oughly mixing it with baking powder aud other ingre- 
dients when this 1s desired. 


CusH1on FELLY AND TrRE.—Charles 
Stein, Meadville, Pa, This felly may be a tube, crushed 
to the desired shape, and is preferably of spring mate- 
rial, while it has side sockets and a central bent portion 
shaped to fit against the main part, in connection with 
a hollow tire having a concaved inner portion, and with 
shoulders to fit in the sockets of the felly. The cushion 
felly and tire together are designed to have a double 
spring action, thus rendering the wheel as easy as one 
provided with a pneumatic tire. 


Dravent DEVICE FOR WHIFFLE- 
TReEs.—Quintis V. P. Day, Dinuba, Cal. This is a 
spring draught, designed to relieve the vehicle, har- 
ness, ete., of the jerk or jar of sudden starting, or from 
the vehicle striking astone or other obstruction. The 
draught bar is arranged between springs located in a 
casing, lateral arms of the bar engaging the springs. 
The device is applicable to plows, etc., as well as to all 
kinds of vehicles drawn by horses. 


Hvus-ATTacHine DEvick.—Michael F. 
Deininger, Brooklyn, N. ¥. The hub box has a notch in 
its outer end, and a nut screwing into this end has a 
spring-pressed locking pin projecting through a flange 
into the notch, there being an operating finger piece to 
retract the pin. The device is simple and durable, and 
is more especially designed for securely locking the 
wheel nut in place, and conveniently unlocking it for 
removal when desired. 


Roap CartT.—Jesse Kimball, New Ma- 
drid, Mo. The box of this vehicle is freely suspended 
on the running gear, which is carried by « shaft jour- 
naled beneath the box, crank arms secured to the shaft 
being connected with the box, in connection witha 
lever mechanism for turning and adjusting the crank 
shaft by which the body may be held go as to be properly 
balanced to enable it to ride nicely. A vehicle so built 
is especially adapted for {rough roads, as the body is 
free to swing in any direction, and is designed to ride 
very easily. 

VEHICLE RuNNING GEAR.—James W. 
Taylor, Vermillion, South Dakota. This is an improve- 
ment whereby the front and rear axles are conveniently 
and securely connected without undue strain on the 
king bolt or bolsters, the axles being strengthened and 
arranged to permit of removing a worn-out thimble to 
replace it by a new one. The axle is formed of two 
independent side plates having their ends rounded to 
form spindles, a top plate fitting on the side plates, 
thimbles being shrunk on the spindles and heads, while 
a flanged nut screws on the outer threaded end of each 
spindle to abut against the end of the thimble. 


CasE CLEANER.—Peter Trips, Leba- 
non, Ind, Thisisa simple and inexpensive machine 
for cleaning the entrails of animals, to adapt them for 
sausage cases. The machine frame has horizontal 
grooves in ite inner wal! in which slices a cross bar to 
which a case may be attached, rollers causing the case 
to be drawn through the machine while brushes scrape 
off its fat and filth, and spring-pressed toothed scrapers 
clean the brushes, 


Bucksaw.—Peter Woodring, Kansas 
City, Mo. Combined with the side or end pieces of the 
frame are centrally interlapping and crossing diagonal 
braces having slots through which passes a clamping 
set screw, adjustable from the exterior of the braces, 
for operation in connection with an adjustable 
stretcher. The improvement is designed to give a more 
rigid support to the saw frame, preventing it from get- 
ting out of shape or becoming racked, and largely re- 
moving strain from the stretcher while using the saw, 


STEAM MANGLE.—Frank Baldwin, 
New York City. A plarality of stationary horizontally 
aligned irons are mounted on the frame of this machine, 
with a space between their adjacent edges, and with 
their lower faces convex and forming segments of a 
common circle, there being means for heating the irons, 
and an endless belt carried by rollers running against 
the lower convex faces of the irons. The belt serves as 
a carrier and also as a compressing agent, maintaining 
the clothes in positive and close engagement with the 
convexed faces of the irons, 


EXTENSION TABLE.—Henry Cobham, 
dr., Warren, Pa. In connection with siiding rails the 
top of thie table is formed of s central fixed section, tc 





which are hinged end sections formed of a series of 
siats hinged together, depending brackets carrying the 
end legs and receiving the slats of the end sections, 
The improvement relates especially to ** roll top” ex- 
tension tables, providing means whereby the ends of the 
table will present a square, flat appearance, while the 
table is designed to be very durable and of economical 
construction. 


BARREL.—Emerson Cole, Brooklyn, 
N.Y. This invention provides a barrel or packing 
case made from pasteboard or thin wood sheets, with 
light and strong hoops. A novel method and means 
are provided for the removable attachment of the 
heads to the cylindrical or bilged body, to secure 
strength and lightness, and by the peculiar construction 
of the body, a variation in diameter at the ends is af. 
forded by lap joints that remain tight if the diameter 
is altered. 


GAME CouNTER.—William B. Herbert, 
Galveston, Texas, This is a tabular device for games, 
petty cash, etc., consisting of a card, slate, or tablet, 
ruled to form horizontal rows of counting squares, and 
perpendicular columps numbered to form muitiple. 
The counter may be mclosed in a frame and covered in 
part or in whole with a plate of ground glase, or other 
transparent or translucent material adapted to be 
written on with a lead or other pencil, 

DESIGN FOR PRINTED FABRIC.— 
Samael M. Schwab, Jr., New York City. This isa 
pattern design, consisting of figures simulating dogs 
arranged in pairs, while adjacent are other figures sim- 
ulating the lower body and leg portions of the animals 
represented on the fabric. 

Norsg.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 


TEMPERAMENT, DISEASE AND HEALTH. 
French Ensor Chadwick. G. P. 
Putnam’s Sons. 1862. Pp. vi, 85. 
Price 75 cents. No index. 


The author has produced this work, as he states 
primarily, to put forward two ideas, The first one 1s 
that there is associated with temperament a specific 
rate of change; the second one is that the failure to 
keep up that rate, which is a failure to have elimina- 
tion keep pace with accession of material, is the prin- 
cipal cause of organic disease. Commander Chadwick 
treats this subject in a most practical aud readable way, 
and we believe that his work will be found of consider- 
able popalar interest. 


PHOTOGRAPHY ANNUAL FOR 1892, Edited 
by egy Ae 4 London : Iliffe 
& Son. Pp. 898, 280. Price 
2 shillings a1 ont 6 pence. 


This annual, in addition to articles on the progress 
and practice of photography, contains a carefa! classi- 
fied list of novelties and improvements in photographic 
apparatus and materials. This section of the work is 
finely illustrated and forms in fact a complete cyclo- 
pedia of photographic apparatus up to date, when 
taken in connection with “ Photography Annual for 
1891" and “ The Photographer's Indispensable Hand- 
book.”” The plates illustrating the improvements in 
photo-mechanical processes are ai mirably executed and 
the subjects are well choeen. The list of English pho- 
tographic societies, with their officers, is very complete. 
The advertisements render the work rather bulky. 


Dre ANWENDUNGEN DER PHOTOGRA- 
PHIE DARGESTELLT FUR AMATEURE 
UND TOURISTEN. Von G. Pizzighelli. 
Halle, Germany: Wilhelm PP, 

ublisher. 1892. Pp. 496. 8vo, paper. 
ce 8 marks. 


This work on the applications of photography, for 
the use of amateurs ‘and students, is accompanied by 
234 well executed cuts. The two previous volames of 
Pizzighelli’s great work have treated respectively of 
the apparatus and the processes of photography, while 
the present work treats of the application of photo- 
graphy to science and art. Great attention is given to 
the selection and composition of subjects, and many 
new points are brought out in regard to such subjects 
as moonlight views, p photography, views from 
mountain heights, views in winter, views from the 
water, etc. Aeronautic photography occupies ap im- 
portant place in this work. The application of pho- 
tography to physica, meteorology, microscopy, and 
astronomy are treated in a remarkably clear man- 
ner, Probably the most novel chapter is that relat- 
ing to judicial photography, which contains a de- 
scription of the method of photographing and measur- 
ing criminals as used by the police of Paris, Chrono- 
photography, though comparatively a new branch, has 
assumed large proportions, and the section devoted it 
is very complete, The work is accompanied by a fall 
bibliography and shows the marks of care which are 
usually found in German scientific works. The book 
can be confidently recommended to all who read Ger- 
man. 


PxHotTo-ENGRAVING. A practical treat- 
ise on the production of printing 





blocks by modern awe hic 
methods. — ag Schrau ter, 
Jr. St. Lou 1892. Pp. 132, 8vo. 
Price $3. 


This new work is a welcome addition to the litera- 
ture of photo-engraving, The book treats of the ar- 
rangement, equipment and maintenance of a photo- 
engraver's establishment. The work is illastrated with 
sixty cngravings and contains chapters on zinc etching. 
half-tone work, single and double washout and swelled 


gelatine processes. 

Copy FOR pacer eas vane B 
Schraubstadter faa 
Pamphict. Price 


B= rn Asma oned ll 
sary companion to * Photo-Engraving."’ 
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The charge for Insertion wnder this head ts One Dollar a line 
for each insertion ; about eight words to a line, Adver- 
tisements must be received at publication office as early as 
Thursday morning io appear in the following week's issue 
For Sale—A 25 H. P. Otto gas engine. Strictly first 

class order. Price low. Immediate delivery. W. P. 

Davis, Rochester, N. Y¥ 
Acme engine, 1to5H.P. See adv. next issue. 

“U.S.” metal polish. Indianapolis. Samples free. 

Drop presses a specialty. Am. Tool Works, Clev., O. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

68pindle Turret Drill Presses. A.D. Quint, Hartford,Ct. 

Best baling presses. Ryther Mfg. Co., Watertown, N.Y. 

Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 4 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Special machinery for cutting, spinning, and drawing 
sheet metal. Empire Machine and Tool Co., New 
Brunswick, N. J. 

Wanted—One Bliss double action press, about No. 33. 
Must be in perfect order. Address, stating price, Letter 
Carrier, No. 9, Black Rock, Buffalo, N. Y. 

To Let—A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Machinery Wanted—Hydraulic press of at least 500 
tons pressure, and suitable for jewelers or silversmiths. 
Full particulars to Hydraulic, box 773, New York. 

For the original Bogardus Univer! Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.8. & G. F. Simpson, %to 3% Rodney 8t., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 31 Broadway, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 31 
Broadway, New York. 

Foreman Moulder Wanted—Accustomed to dry sand 
castings, for foundry within 60 miles of New York. Good 
wages to a suitable man. Apply, stating experience, 
wages expected, and full particulars. Address Hudson 
River, care of Scientific American. 

Wanted —A successful inventor and efficient designer 
of harvesting machinery. Must be also an experienced 
and practical mechanic. Also want athoroughly compe- 
tent patternmaker. Both for our new works at Minne- 
apolis, Minn. State experience and salary expected. 
Give references. Address Esterly Harvesting Machine 
Co., Whitewater, Wis. 

{2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


ayie {AGibueries 


HINTS T@ CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries pot answe in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a littie research, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn, 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly suppiled on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(4537) W. B. R. asks: Why does the air 
end of an air pamp such as is used on locomotive en- 
gines sometimes get hot when pemping air? What 
makes the sound that we hear when a locomotive en- 
gine exhausts in the stack? A. The air pomp on a lo- 
comotive is an air compressor. The compression of 
air and gases develops heat. Any volume of air con- 
tains a certain amount of heat, the exponent of which 
is the temperature. When the volume is suddenly 
compressed into a part only of its original volume, the 
same quantity of heat remains, bat in a smaller space, 
which canses the temperature to rise in proportion to 
the amount of compression. The sound of the exhaust 
in the emoke stack is from the vibration of the air, due 
to the saddennese of the operation, the exhaust acting 
like an explosion. 

(4588) W. E. K. asks (1) how to obtain 
formic acid. A. In various ways; the dry distillation 
of oxalic acid is the simplest. It is made by the oxida- 
tion of gum and other organic substances by mixing 
1 part of organic matter with 3 parts of manganese 
dioxide and 2 parts of water; 3 parts of enlpharic acid 
50 per cent are added and in a short time the mixtare is 
distilled. 2. How to take grease stains from the hands 
off the piano keys. A. Cover with glass and expose to 
the sun. 8 Acure for pimples. A. Consult a physi- 
a Try washing the face with solution of Rochelle 

(45389) W. P. asks (1) for the best 
method to fasten rubber to steel without using rivets 
or similar devices, A. Use bicycle tire cement or 
marine glue, 2. Is there any difference between a 
Series or shart dynamo, provided everything is in the 
Same proportion as near as possible to construct them, 
in regard to the E.M.F., that is, let both machines be of 
the same size and run at the same speed, A, The series 
dynamo gives the highest E. M. F. on open circuit, the 
shunt on closed cireuit. As regards maximum E.M.F.. 
they may be considered identical, 
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For which Letters Patent of the 
United States were Granted 


September 20, 1892. 
AND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 
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Complete Fixtures except Stack. 


2-Horse Eureka Boller and Engine, - $175 


4- a sé “ ““ sé = J 275 
Other sizes at low prices. Before you buy get our prices 
B. W. PAYNE & SONS, 
Drawer 56. ELMIRA. N.Y, 


WATE 


Send for our fine 
large PAMPHLET. 


JAMES LEFFEL & CO,, 


SPRINGFIELD, OHIO,U.S.A 


WHEELS 


HAVE YOU READ 
FE: xperimental 
_ Science? 


This new book, by Geo. M. Hopkins, is just what 











A aed need to give you a good general knowledge of 
*hysical Science. No one having the spirit of the 
times can afford to be without the kind of scien 
tific information contained in this book. Ii is not 
only instructive, but entertaining. 





0 fine cute; substantially and 
Frice by! mail, $4.00. 


CW Send for (ustrated | ctreuiar 


MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN 


Over 700 pages ; 
beautifully bound. 





Rockfo Eil., U. S. A. 
ae " 





361 PEA e wa. NEW YORK. 
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_Aeientific American. 








Mirccstianmment. 


Inside Page. each insertion - - 75 cents a line 
Rack Page, ench insertion - - - - $1.00 a line 

The above are charges per agate line--about eight 
words per ine. This notice shows the width of the line, 
end is set 0 agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morntng to appear in the following week's ineue. 





OVERMAN WHEEL CO. 


seeTon. GASHIHeETON. sSEnvEr SAK FRANCIECO 


A. G. SPALDING & BROS., Special Agents, 


Se 1caco mw TORE. PHnADELPHiA. 


“Spur Pointed” Wood Screws. 


Patented May ™, July 1, 1087; Oct. 20, 1880; 
Aus. 1, Oct. T, 1800; April 1, May 1, 1; 
July 1, ae 


les Advuwtages are : 
i. Stronger than s common screw 
% Uniform and wide sict 
3% Requires the use of but 
wood. 
4 Inserted easier 
5 Centralized point. 
€& Superior bolding power 


one bit in hard 


Tv. The screw being (oe! 4d Forged. instead | 
its entire surface a/ 


of (ut. leaves on 
metallic skin 
S2” Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, ®. |. 


THD AMERICAN DELL TELEPHONE C0 | 


95 MILK ST., BOSTON, MASS. 


@his Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and Janvary 30th, 
1877, No. 186,787. 

The transmission of Speech by al) known 
forms of Electric Speaking Teleptiones ‘in- 
fringes the right secured to this Company 
by the above patents, and renders each 


individual user of telephones not furnish- 
ed by it or its licensees respousible for such 
unlawfel use, and all the ‘consequences 





\.. THE E IDS eP% 
WHEELERS }” ATEN 


. = We 





BrReinics LitHo 


D 
~ GRANVILLE M. BREINIG, 


Oanena. AGENT SUPT. 
nate Offices and 


GEN 5) ILICATE 
ATES ESPECIALLY MARINE EXPO 





K. 200 Pearl St.-ST. PSBTs ka 
PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 


[SOD FINISHING CO. 7 


T Wood FILLER 


A 





PRINCIPAL OFFICE, 
NEW MILFORD, CONN. 


ICAGO, 211 East Rando ee 
Ge Charles 8t.—BOSTON, & Oliver 











KODAKS. 


dior” } 14 styles and sizes 
Folding -* the season of 
Daylight 
Ordinary | $6.00 8 to $65.00. 

Latest improvements, registers for ex- 
posures ; glass plate attachments; daylight 
loading, etc., etc. Send for catalogue. 

THE EASTMAN COMPANY, 


RocuEsTer, N. Y. 





Figures all Examples. Key 
operated. Rapid. Accuraia 
g Believes mental strain. 

re.Co., 52-56 Lilinois St. Chicago. 


GOMPOMET) 


VANDUZEN °3 ‘jer. PUMP 


THE BEST 18 THe wor.o. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Som Cameeeeninees. 


















a 





thereof, and liable to suit therefor. 








Obstinacy is becoming in 


a muie; but a man ought to 


reason. Consider that Amer- 
ican brains and mac hinery 
having made a good thing 


will better it. An example 
is the new, perfected guzk- 
um inaing W aterbury W: atch, 


Gold filled and coin-silver 
cases make it rich and ele- 
gant. Itis stem-set. winds 


in a few seconds; a periect 
timekeeper; and still a low- 
priced watch. 

What more can you ask? 


Vv our jeweler seile tt and will tell you 


ali cheat it. 
WANTED— misibie party to manufacture 
= otrorduce to the trade a patent- 
ed Paeh Screwdriver. or wil! sell one-half interest 
to one who will put it on the market. It sells on sight. 


Address Jas. Hays. 119 Howard @treet, Dayton, 0. 





“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 





maguane Allie Wasentla ~~ anes greatly perfected 


The Most Durable 
Easiest Runnin and ‘Most Silent. 
All type cleaned in at aye oT al 


The Smith a Typewriter Co Sree SY 


epee THE Motor of 19* a 














in volume and quality of tone are 
the BEsT In THE woRLD. War- 
ranted to wear in any climate. 
Sold by all leading dealers. Beau- 
tifally = souvenir cat- 
alogue with portraits of famous 
artists wit be Malied FREE. 


LYON & HEALY, CHICACO. 








Composed of Asbestos, combined with Water and Acid Proof Materials, Compressed and Vulcanised 
FOR ELECTRICAL PURPOSES. 
Switch Boards, Armature Sleeves, Battery Cells, Insulating Washers, Insulating Parts for Are Lights, Incandes- 
cent Lights, Motors, Chandeliers, Dynamos, ete. Special styles and shapes to order. Prices on application. 
=. W. JORNS MANUFACTURING COMPANY, 


SOLE MANUFACTURERS OF 


H. W. Johns’ Asbestos Millboard, Sheathings, Daiiting Felts, Fire-Proef Paints, Liquid 
Paints, Asbestos Roofing, 
87 MAIDEN LANE, NEW YORK. CHICAGO, PHILADELPHIA, LONDON. 





| THE HUB FRICTION CLUTCH, 


lied to Pulleys, Gears, Sprock- 
Wheels, Reversible 

shafte and t Cut-off Coup iin 
most simple, effective, 
and econom) teh 


Weeolen achi 
411-481 Race &t., 





ou Wi 





FIRST CLASS CURTAIN DESK 





$2: » Fouranda Halffeet long. Un- 
limited variety In stock and to order. 


American Desk & Seating Co. 
270-272 Wabash Av., CHICAGO, U.S.A. 


ATENTS! 


SRS. MUNN & ©O., 
withea i publication of the Screwrirte 
AMERICAN, ve- 













ments, and to act as Solicitors of P nts 
| for Inventors. 
Ip this line of business they have had fort 
| expenence, and now have wnequaled faciitle f for t th he 


| preparation of Patent 


Dr pocttent 
| Bfates, Cam of Applicat ion for Patents S ie. He Oe 
and 


in the <paiees 
\* Co. also attend to the i - 
| rights for Books, Label “Preparation — af Caveats, Copy. 
Reports on, Infringements rf Patenta. All business in- 
rustec em is done th special care prom 
hess, on very reasonable Capene. ss oe as 
taining fall Inform eo 
nin nformation about Patent 
cure them; directions concerning ty how er 
Designs, _ ow Ap Ret ines 
ssignmen: Cases. wale 
Patents, ete Hints on the ot 
e bp send, free of shores, as i reign 
tent Laws, showing the cost Paigem Se " i 
Patents in all the principal countries of the world. 
MUNN & CO,, Solicitors of Patent 
361 Breadway, New York. 


sent free of oh on applicat 





ates an OF FICES.—No. 2 and @ Street, 
idine mear Tth Street. Washington, D. C. ce 





THE EDISON 


OUK ELECTRIC LAMP SIGNS ARE A 





rm BRaANOE 
antic Avenue Mass 
and 1% Adame Street __, mt 
West Fourth Street... ‘ . ‘Cineinaat, O : 
Wrhnes Atlanta, 
1b Virst Street........... oo! 








SAWS wore Lumbermen to _+- SAW 


Ss 
oA 
w 


send us their ful 
Book oreat sA Wwe we 
e are first to introduce N Rasen 
Gas for heating and tempering Saws with 
W wcnsertui onderful effect upon im ing ws tovr r 


—T, to reduee 
Ss cc Co. 5. Aataee EER Shaver SoN, Sine 


LIFE OF AN ANT.—BY E. A. BUT- 
ler. An entertaining ne pene | on wa. life of an ant from 
the egg to the mature state an account of the 
curious habits of these rate. With 4 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

S57. Price cents. To be had at this office and from 
all newsdealers. 


THE ARMSTRONG MACHINES, 


Fer Outting Of and Threading Pipe. 
For Hand 
or Power, 


No. 1 cutsoff 
and 
lto8 

No. 
cuts off and 
threads 1 to 


4 inch. 
No. 3cuts off 


to 6 inch. 
at aim is make 


oseS eR ALP LSE cameras pane 


THE ARMSTRONG MFO. CO., Bridgeport, Ct. 
























Edison General Electric Gompany 


SYSTEMS OF 


Incandescent Lighting, Street Railways and Transmission of Power 


~~ARE THE — 


SAFEST-MOST RELIABLE-BEST. 


GREAT CUMMERCIAL INNOVATION. 
orFrtonms: 
..New ¥ 

















WELL DRILLING MACHINERY, 


MANUFACTURED BY 
WILLIAMS BROTHERS, 
ITHACA, WN. Y., 

Mounted and on Sills, for 
deep or shallow wells, 
with steam or horse 
power. 

Send for 
Catalogue. 












ITHACA, N, Y, 


NICKEL 
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Se & 

| ¢ ELECTRO - PLATING 

ES 8 as aad Material. 
3 4 Hangon & Van Winkle Go 
E 4 ee ma 

ao. 
THIS 





ESTASLISHED 1846. 


| The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 


ete, Complete list of patents each week. 

Terms of Sabscription.—One copy of the ScrEn- 
TIfIC AMERICAN will be sent for one year—S2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers; stx months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for 

The safest way to remit is by Postal Order, Draft, or 





Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


Building Edition, 


THe SCIENTIFIC AMERICAN ARCHITECTS’ AND 





adorned with elegant plates in colors, and with other fine 
engrrvings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 


The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectura! publication in the world. Sold by all news- 
dealers. $2.50a year. Remit to 

MUNN & CO., Pablishers. 
361 Broadway, New York. 




















